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‘Tue subject of ‘climate’ is such a very wide one that it seems 
difficult to comprise it within anything like moderate limits. 
Dr. Hermann Weber, whose great experience is well known, 
has, however, accomplished his task with great success, though 
on a good many points he would, no doubt, have liked to say 
a great deal more, had he not been hampered by space. 

An exhaustive work on climate has still to be written, and 
a task like this can hardly be fulfilled by one man, but must 
bave many contributors. 

As regards the translation, there are doubtless many short- 
comings, but it at least gives a true rendering of the original 
text. 


H. PORT. 


TRANSLATOR'S PREFACE 


GENERAL BALNEOTHERAPEUTICS, 


— 


‘THe Translator at firet thought of adding numerous notes to the 
text, referring to non-German wells, which meet with compara- 
tively slight notice in Dr. Leichtenstern’s work; but on 
further consideration it was apparent, that it was not the 
Author's purpose to enter into details, but chiefly to lay down 
the great principles of Bulneclogy. ‘This he has done with 
marked success, while sweeping away, in a clear, trenchant, and 
somewhat unceremonious manner, various time-honoured bath 
beliefs, which still linger in England, as well as on the 
Continent. 


‘The Translator has endeavoured to follow his Author as 
‘elosely as possible, and cannot venture to hope that he has not 
occasionally fallen into Germanisms, and he has at times 
employed language perhaps too familiar in style for a scientific 
work. It bas been found necessary to use various bath words, 
such as Cur, in a half-German sense, but this is of no great im- 
‘portance in these days, when the phrases of German balneology 
are well known in England. 

For brevity’s snke the word ‘therapy’ has been frequently 

stead of ‘therapeutics.’ 
centigrade degrees of temperature have been converted 
Fahrenheit. 


system is retained, a8 in the original. 
JOHN MACPHERSON, 
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TREATMENT OF DISEASE BY CLIMATE, 


at 


Usper the term climate we understand the combined result 


‘envision ot Of the influences exercised by air, soil, and water on 
seu, organic life in any given locality. 
elements which combine in the formation of 


varieties of electrical condition. These elements should not be 
OL Gna sail tag but as intimately. com- 

bined, We might express ourselves ax follows: The sun, owing 
(ies beat and light ive given off from it, is the pri agent 
in exciting thove terrestrial and atmospheric conditions which 
‘are modified by the rotation of the earth around the sum and on 
“ita own axis. 

“The character of the climate of a given place is chiefly 
determined by (1) its distance from the equator ; (2) its height 
: above the sea; (3) its position with reference to the 

‘sea or large inland lakes, hot deserts, or cold regions 
t) the prevailing winds; (5) the nature of the: 
of the surface, and the aspect of t 
on of the soil, the state of population and 


object of climatotherapentics is the preserva~ 
of and the treatment of disease by climate. 
wad in hand with dietetic, hygienic, and, 

at 





4 TREATMENT OF DISEASE BY CLIMATE. 


where necessary, medicinal treatment. A mere glance at the 
health and mortality statistics for different seasons, and 
under different conditions of weather, shows the influence of 
different climatic factors on the state of health of the popula- 
tion, and the different seasons represent to a certain extent 
different climates. Thus, when the weather is moderately cool, 
being at the same time moist and liable to more or less sudden 
changes, we observe the prevalence of rheumatic affections and 
of catarrhal and inflammatory states of the respiratory organs. 
At astill lower temperature of the air, without moisture, but 
more so with it, we notice that in temporarily or permanently 
weak subjects most of the functions of the body suffer, and 
that in aged people apoplexies become more frequent. In hot 
weather there appears a tendency to diarrhoea and to other 
diseases of the abdominal organs. On the other hand, we find 
that during the mild or moderately warm and not too damp 
weather of the second half of spring and beginning of summer 
many chronic affections, particularly chronic catarrhs and 
chronic rheumatisms, improve considerably, and that weakly 
people gain in appetite and digestive power, blood formation, 
and muscular force. We notice also that persons with chronic 
catarrh and emphysema suffer less during the prevalence of 
warm and moist weather, and are more able to undergo 
fatigue, whilst many subjects with chronic dyspepsia, and ten- 
dency to depression of spirits and hypochondriasis, always feel 
better and seem like quite different persons when the tempe- 
rature is moderately cold and there is a clear sky with sun- 
shine. To remove persons to climatic conditions in which the 
influences of certain seasons hurtful to them are as far as 
possible absent, but where the favourable influences of other 
seasons prevail, is the chief object of climatic treatment. 

It follows that treatment by climate is based on climatology 
—that is, the ecience which deals with the different climates of 
the earth's surface and their effects on man in health 
and disease. Climatology, however, is a very exten 
sive subject, is as yet in its infancy, and is based on 
other and likewise undeveloped branches of science, particu- 
larly aerology, meteorology, physical geography, and compara- 
tive geographical physiology and pathology. 


Rauroes of 


F 





HISTORY. 5 


That change of climate as a remedial agent was already 
familiar to the physicians of antiquity is evidenced by the well- 
jtworea known saying of Hippocrates (in his treatise ‘De 
emuy- Morbis Vulgaribus'), ‘In morbis longis solam vertere 
conducit.' Also in other works of the same author we re= 
peatedly come across passages showing the importance which 
he attached to climatic conditions ; for instance, in the book 
“De Aére, Locis et Aquis’ and in the * Aphorisms.’ There are 
other fiets which prove that the ancients used climate for the 
treatment of disease. Thus Aretsous recommended sea voyages 
and a residence at the seaside in phthisis; Galen treated the 
‘same disease by (a kind of) mountain climate combined with 
amilk diet; Celsus, like Arctwus, by sea voyages and sea 
climates; and the elder Pliny was of opinion that consumptive 
patients would be mors benefited by residing in pine woods 
(feilvas eas dumtaxat, que picis resineque gratin mdantur’) 
than by a sea voyage to Egypt or by the milk treatment in 
mountain districts. Again, in the later writings of Roman and 
Ambian physicians climate is sometimes alluded to as an im= 
portant factor in the origination and treatment of disease, and 
‘the same may be said of the medical works of the Middle Ages 
and of later times; but the beginning of scientific climatology 
and of elimatotherapeutics dates merely from the nineteenth 
century. We may consider Alexander von Humbolit as the 
foander of recent climatology, on which scientific treatment by 
climate is based. Humboldt’s writings roused the interest of 


and flora, So many excellent works have been pr lished since 
then that we find it impossible to pass them all in review in a 
short treatise like the present. 

“Ta England and France copious statistic material is: ; 
i orts (often exceedingly able) on the sani condition 


Glsisher, Buchan, ‘Tyndall, Frankland, Angus 





6 TREATMENT OF DISEASE BY CLIMATE. 


Smith, Henry Bennet, C. J. B. Williams, C. T. Williams, and 
Marcet. 

In France and French Switzerland important contributions 
have been furnished by Gay-Lussac, De Saussure, senior and 
junior, Boussingault, Arago, Becquerel, Boudin, Levy, Ch. 
Martins, Lombard, Jourdanet, Guilbert, Carriére, De Pietra- 
Santa, Schnepp, Rochard, Borius, Le Roy de Méricourt, Gigot- 
Suard, Fonssagrive, Armand, and many others. 

In Germany and German Switzerland since the time of 
Humboldt we must particularly mention Berghaus, Kaemtz, 
the brothers Schlagintweit, Dove, Miihry, A. Hirsch, v. Sigmund, 
Vivenot, Tschudi, Kiichenmeister, Schmidt, Miller, Brehmer, 
Lorenz and Rothe, Richter, Hann, C. Briigge, Beneke, H. 
Reimer, Rohden, Spengler, Biermann, Thomas, Krieger, Vol- 
land, and Ludwig. 

Casson In dealing with the extensive material at our 
ton, disposal we shall proceed as follows :— 

I. We shall consider the different elements or factors of 
climate and the more important modifying influences. 

II. We shall attempt a classification of the various climates, 
giving under each head a short account of the regions and 
places suitable for the treatment of invalids. 

III. We shall point out the use of these places in the 
climatic treatment of certain morbid conditions and tendencies. 

IV. A chapter will be devoted to the consideration of the 
manner in which climatic and hygienic treatment may be 
carried out without sending the patient far away. 


L , 
ELEMENTS OR FACTORS OF CLIMATE. 


L THE ATMOSPHERE OR AiR. 


By far the most important of the factors of climate is the 
resediics Stxioephere—alr pabulum vitee—pratly, owing to its 
orth omy and partly because almost all the other 
climatic elements are conveyed by it. 

Until lately it was thought sufficient to assume that the 
air is of the same composition everywhere ; but a more accurate 
investigation has proved the existence of small differences not 
only in the relative proportions of the main ingredients, but 
chiefly in the admixtures, more or less constant, which have 
great influence on organic life. Angus Smith! has done good 
service in climatology by his investigations in this department, 
and he rightly points out that even apparently slight changes 
and j admixtures are of the greatest importance, because 
the quantity of air inspired ix extremely large, as can easily be 
calculated. we cannot call the air an article of food 
in the ordinary sense, it is at all events by far our most. im- 
portant and indispensable means of existence. Angus Smith 
points out that we lay great stress on changes in drinking 
‘water, although in comparison with air we take up but small 
‘quantities of it. We may add that in the alimentary canal 

injurious effects of the water wadified by the 





ie. | 
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quantities of the air around us, which in the lungs comes into 
close contact with the blood, without having undergone s 
chemical purification in ite pasmge, Though, owing to the 
exchange of gases, only certain constituents of the air enter the 
blood, and not the air as a whole, the action of poisonous gases 
farnishes us with many proofs how quickly they enter, If we 
consider the large surface by which the blood comes in contact 
with the air, the delicacy of the membranes of the snallest 
blood vessels, the rapid circulation of the blood, and the great 
quantity of the latter, this need not cause much surprise, 
As regards the minute particles mixed with the air, a large 
portion of them is certainly deposited in the upper part of the 
respiratory passages (nose, Inrynx, and the larger bronchi), but 
a portion has been proved to reach the finest ramifications of 
the bronchi and the air cells. Formerly there was a disposition 
to trust, in false security, to an assumed complete filtration in 
the long respiratory passages, and Tyndall and Lister have 
shown that the spores are absent from the portion of the air 
last expired ; but even if we assume a complete filtration in the 
case of healthy lungs, we have scarcely a right to do so in the 
case of diseased respiratory organs. Respirators made of char= 
conl (Stenhouee), or better still of cotton wool (‘Tyndall), and 
other filters for the inspired air, ns recommended, may suffice 
in a limited number of cases, but would hardly avail in daily 
life to counteract what we may call the chronic impurity of 
a. 
As regards the composition of the air, we can only glance 
at some points most important to the physician, and muat refer 
to works on the atmosphere for detailed information, 
According to Regnault, Bunsen, Dalton, Frankland, and 
Angus Smith the approximate relative proportion of the three 
chief ingredients of pure air is— 


Oxygon - ewe 20-98 volumes 
Miter i ew 
Corbontonoid 2 1 ee OOo 


Total . 10000 


Besides the three factors just named we have to consider, 
as more or less ordinary ingredients, aqueous vapour, ozone, 





COMPOSITION OF THE AIR. 0 


chloride of sodium, ammonia, dust (inorganic and organic), and, 
ann vais conditions, hydrochloric, nitric, and sulphuric 


‘The difference in the proportion of oxygen as found at dif- 
ferent places rarely amounts to more than a mere decimal 
fraction, but having regard to the large quantity of 

3: air which we inspire, even a very small difference is 
‘of great importance, more particularly as any deficiency of 
oxygen is always replaced by other ingredients more or less 
noxious, such as carbonic acid and other substances. According 
to Angus Smith the air in open spaces at Manchester contains 
20-943 por cent. ; in enclosed places surrounded by houses and 

from 20°6 to 20°87 ; and in the neighbourhood of loeali- 
ties abounding in patrefaction, 20°7 per cent. Similar differ~ 
ences are to be found in differeut. parts of London :— 








Jn morw densely inhabited parts of tho 8. and &.W. 20-035 per cont, 
‘An parts situnted in the thickly popujated B.. . . 2086. = 
A. Smith found, on repeated analyses, not inconsidemble 
‘differences at the same place in Manchester in different states 
‘of the weather. 


Tnvery wet wether . 6 6s + + 2098 porcunt. 
i foggy and frosty weather, when the smoke had 

fromthetown 2 «1 1 - 

analyses of this chemist show also variations between 
and exterior of houses. 

he door of @ house in a suburb of Manchester 

of at's + 20°96 per cont, 

+ 2080 4 
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The diminution of oxygen in badly ventilated and over- 
crowded localities, such as theatres, schools, &c., is, however, 
much greater, so that less than 20 per cent. of oxygen is 
frequently met with. 

‘As an average of particularly good air at the sea shore and 
on open heaths (Scotland) A. Smith found 20-999 per cent. 

Albert Leeds found by repeated analyses in Hoboken, 
United States of America, and in Philadelphia, on an average 
20-962 per cent. 

As regards the direct influence of nitrogen in the air on 

the organism we know but little; perbaps it repre- 
sents simply a diluting medium of the oxygen. 

On the proportion of carbonic acid in the air, Horace de 
Saussure and his son Théodore first made more accurate obser- 
caoue Vations, and found on an average in Geneva and its 
aa vicinity 4-9 in 10,000 parts (minimum 3*7, maximum 
62); asa rule, less in winter than in summer, less in daytime 
than at night, less on an open meadow that in the town of 
Geneva, somewhat less over the middle of the Lake of Geneva 
than on an open meadow, less on a plain than in the mountains. 
These results coincide with those found by more recent obser- 
vers. Messrs, HH. and A, Schlagintweit, as well as Frankland, 
have found a larger amount of earbonie acid on high mountains. 
Thus Frankland! found at. 


Nitrogen. 


Oxreen. Carbonic Acid. 

Chamounix . . . » BORNE 0063, 

The Granda Mulots, . . 20-803 O1LL 

Summit of-Mont Blane. . + 20-963, 0-061 
Slight variations xem, however, to exist between different 
places, Pettonkofor found on an average in Munich 5 parts in 
10,000 in the open air, and 6-8 in 10,000 in the interior of 
dwelling-houses A, Smith, 3°7 in 10,000 in Manchester, 3:34 
in Hydo Park, and 4-28 in Lower Thuinex Street, London, On 
the other hand, Pettonkofor ahown that in schools, theatres, 
and badly ventilated bedrooma the quantity of carbonic acid 
may reach 20 and oven 44 {1 10,000; and A. Smith likewise 
found ax an average in badly voutiluted and crowded rooms 16 

in 10,000, in some law courbe Li Landon even above 20+ 


**0n tho Componition of Atr tom Mont nn! Repertmental Researches 
jon Mont Whine, Kaperimental Resear 
tn Puro, Applied; and-Physioul Chi mtetey, Wy Vn. Fewuklunel, ITT, PATE 
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found a small diminution in the amount of earbonic 
ce ere eg 284 20,000 aed ees na dllerens 
between day and night. 

Eatescsinets ab rect liafut axpérinuce regarding the actinat ob 
carbonic acid on the organism are abundant, their application 
eke ‘to climatic conditions, where the quantity of carbonic 
se acid has been found to be inerensed, ig not very easy, 

coe as, together with the increase in carbonie acid, other 

noxious substances are augmented. If we enter a 
crowded room or a close bedroom, the sense of smell shows us 
‘at once that something else is present beaides carbonic acid 
alone. We have repeatedly passed a considerable time in 
gaseous sool-baths containing over 3 per cent. of carbonic acid 
withont experiencing any inconvenience; whilst. in crowded 
rooms, Where the air contains only 3 per thousand of carbonic 
acid, we are regularly attacked by headache, vertigo, nausea, 
&c. Decomposition of fermentative liquids, such as milk and 
‘urine, takes place much more quickly in crowded rooms, but 
not owing to the carbonic acid alone. The inerease in the 
proportion of carbonic acid in the air may, however, to a 
certain serve as a measure of the unsound condition of 
the locality or room; and the results of experiments made in 
‘& place like London are supported by the analyses of A. Smith, 
‘Frankland (‘dry fog"), and others, As an instance 1 may 

‘tention the difference observed in the complexion and general 
‘state of health in children when allowed to play in open parks 
‘instead of in streets or confined alleys, and farther the cir 
‘cumstance that in the winter piageeprlecarden pares 4 
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covered by Schénlein) are still shrouded in some mystery ; but 
taoneana it seems to be a gas important to climatology which 
sctome: ig scarcely ever wanting in so called healthy air, 
although its relative quantity is invariably small—according 
to Honzean at the most one part in 700,000. Most chemists 
consider it as an allotropic form of oxygen; according to 
Andrews, Sorel, Brodie, Odling, and C. Fox the formula is 
0,0, each atom consisting of three atoms of oxygen, that of 
antozone (peroxide of hydrogen) being H,U,. Another view is 
that ordinary oxygen is split up by different agente—light, 
heat, humidity, evaporation, electricity—into negative and 
positive oxygen; that ozone is evolved at the positive and 
antozone at the negative pole; and that the formation of both 
takes place at the same time. Oxidation of every sort is 
effected by means of azone, antazone being set free during the 
process. The latter is supposed to combine with aqueous 
vapour and to transform it into rain. This view, however, has 
not received general acceptance. 

The modes of determining the amount of ozone in the air 

are still defective. Amongst much of uncertainty, some points, 
however, have been established—that it is absent near putre- 
fring substances; that in hospital wands it is not found, 
although at a short distance it is present in the open air; that 
in the interior of towns the quantity of ozone is smaller than 
in the suburbs and in the country; that it is greater in the 
streeta, outside the houses, than in the interior of rooms ; that at 
the sea shore it is greater than inland, on mountains greater 
than in plains; that it is augmented by distributing fluids in 
showers, by quick evaporation in salt works ((orup-Besanez, 
Lender), in rainy weather (and particularly during thunder 
storms), and by intense sunlight. Oaone, acconding to Frank- 
Tand and other authors, powowes a greater disinfective and 
oxidising power than ordinary oxygen, which dees not imply that 
every oxidation ix etfeoted by oaone, 
_Autanme it a lou wolldetined aubstance, and has, accord- 
ing to Knglor and 0, Name, but alight oxidising powers; but 
We wema to take a part in alterations in the atate of agBTega- 
tion of the motooules af water, : 

Common salt in alnoat invariably fount ia Che A I 
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commen occurs in greater quantities near to the sea than 

Ce inland, being all but absent at any considerable 

elevation. 

Of Ammonia too there is nearly always  trice, but from a 

climatic point of view this gus is probably of less im- 
to animal organisms than to vegetable growth. 

‘The ‘dust’ in the air is of a very complex nature, and varies 
in quantity and composition at different times and in different 
= places. The inorganic are the less important in= 

and consist for the most part of minute 
particles derived from the soil, floating in the air, and carried 
away to enormous distances. They are made up of molecules 
of silica, chalk, fron, and other minerals, and added to them are 
particles of plants, animals, seeds, pollen, and innumerable 
spores, germs, eggs, and minute animals and plants which 
appear to live in the air. 

Ehrenberg’s classical investigations have, long ago, drawn 
attention to this subject; but it was Tyndall who, by experi- 
ments with the electric light, demonstrated clearly the cndless 
quantity of the minute inhabitants of the air, His ingenious 
theories on the connection between dust and disease, and on 
the possible usefulness of some of these organisms in the puri- 
fieation of the atmosphere, in tissue change, and the formation 
of light, furnished important starting points for the elucidation 
of climatic conditions. Angus Smith, from the results of 
chemical experiments, arrived at the conclusion that a cubic 
foot of air in towns may contain 500,000 germs. It is possible 
‘that the proportion and nature of germs in the air will enable 
us in time to determine differences in the air of different 


Arnmnsaila 


and on the organised substances in the air (‘ Annales de Chimie 
‘et de Physique,’ third series, wols, lii. and liv.) prove the great 
between the air of glaciers and that of inhabited 


it must be left to aerology, although 
effecting this purification, such as 
and electricity, &e., are the real factors 
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of climate, We must also leave to bygiene the im 
portant considerations regarding the purity and dryness of the — 
air in our dwelling-houses and rooms, though in recommending — 
4 suitable climate these questions: have to be constantly taken 
into consideration, the best climate very often failing to do 
good without the help of well-arranged dwellings, Such men 
sé Pettenkofer, Morin, Parkes, Da Chaumont, Maereker, 
Finkelnburg, Roth, Lex, and others, and also various architects 
and engineers, have done good service in elucidating these 
points, and their works contain many hints as to hygienic rules 
to be observed in daily life. 


Il, THE WARMTH OF THE ATMOSPHERE. 


Next to the composition of the air, its temperature appears 
to us of most importance, partly because of the extent to whieh 
all organisms are affected by it, and partly because of the great 
influence it exerts over the other climatic factors. 

‘The sun is the chief source of heat for the earth's surface 
and the surrounding atmosphere, any warmth derived from the 
Soumeeot moon, or the stars, or from the interior of the earth 
rami being comparatively trifling, The atmosphere is 
heated (1) by direct radiation from the sun, (2) by mdiation 
and reflection from the earth, (3) by conduction from the 
earth, and (4) by currents. 

Direct radiation supplies only a small part of the heat, air 
being diathermanous for the sun's rays; that is, their heat 
Direct radia. Passes through, and it is only owing to the presence 
es ‘of vapour that part of it is absorbed in the passage, 
this proportion being less in the upper and drier strata of the 
air than in the lower and moister strata. ‘The quantity of heat 
thus absorbed varies according to the proportions of the vapour 
in the air. Winds have no effect on the course of the rays of 
heat. 
Radiation and reflection from the surface of the earth 
Tera depends on the character of the surface, whether solid 
mili op liquid, A portion of the sun's heat not absorbed jn 
the passage, varying with the nature of the surface on which the 
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rays fall, is immediately reflected and passes back into the 
atmosphere and into space; another part is absorbed, and after 
having been retained in the soil for a longer or shorter period 
the greater portion of it at least is again radiated into the air. 
‘These cooler mys are more or less completely absorbed by the 
atmosphere, and chiefly by its lower strata, these being the 
denser and containing o larger amount of aqueons vapour. 
Later on we shall return to the subject of the influence exercised 
by the fluid or solid surface on the absorption and radiation of 
heat. 

‘The earth, being the warmer, transmits by conduction part 
of the heat it receives to the strata of the atmosphere in im= 
modiate contact with it. These strata expand, and, 
oe thus becoming lighter, rise, their place being taken by 
‘cooler and heavier air, so that gradually large quantities of air 
are heated in this way, 
‘The rise of the warmer and the descent of the cooler air 
excites currents, which have a most important fonction in the 
as changes taking place at one point are trins- 
< mitted by them to distant regions, As regards the 
distribution of heat (which alone we are treating of 
here), it is evident that the lower layers, heated and made 
lighter either by mdiation or by conduction, are carried upwards 
by the currents, thus contributing to the heating of the upper 
Jayers, Again, by the air currents known to us as winds 
strata of air heated at places far distant, e.g. at the equator, 
are conveyed towards the poles. Thus they are important factors 
in 


“Tur Distaetioy oy Tewpexaone 1x THe: ATwosrmEne, 


‘The sir would soon be raised to a high degree of tempera- 
re if cooling influences were not constantly present, Of 
these we may mention: firetly (and principally), the 

‘constant radiation of heat into space, the temperature 

| is very low; secondly, the evaporation of liquids from 
sheets of water, and from plants, more or less heat 

tently Intent by this process; thirdly, when the 

hicls loses its heat more roadily than the atmosphere, hi 
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decome cooler than the air, the latter gives up its warmth both 
by radiation and direet contact—that is, by conduction. 


Distnievtion or HEaT oN THE SuRFaAce or THe Eanra. 


We must refer our readers to other works for the considera~ 
tion of the question how far the distribution of heat on the 
joomune Carth depends on its rotation round the sun and on its 
teetelt own axis. If the earth were a sphere with a level 

surface everywhere of uniform character, and if the 
atmosphere were without aqueous vapour, or if this were distri= 
buted equally, the latitude of any place would indicate Lo ux 
the nature of its climate; but the variations in elevation, in 
the nature and clothing of the earth’s surface, in the distribu- 
tion of land and water, the varying amount of moisture in the 
atmosphere, and a great many other influences, produce con- 
sidemble deviations from the climate to be expected from the 
latitude alone. We may, however, in a general way say, first 
of all, that in the vicinity of the equator, in a zone of unequal 
breadth (in the tropica), the mean temperature for the year 
amounts to about 80° or 83° F.,and gradually decreases towards 
the poles ; and, in the second place, that, as the distance from 
the equator increases, the contrast. between summer and winter 
is greater, on account of the more vertical incidence of the 
sun's rays, and the longer duration of sunshine in the former 
and the inverse conditions in the latter, 

Alexander yon Humboldt was the first to represent on charts 
the distribution of temperature over different regions of the 
globe, and thas gave an impulse to the better study 
of the modifying influences of climate in general and 
the distribution of temperature in particular, He might be 
called the father of modern climatology. We are indebted to 
him for connecting together places having an equal mean annual 
temperature by lines which he called isothermals; those join- 
ing places having an equal mean winter temperature he called 
dsochetmale, and those joining places having an equal summer 
temperature isotherals (* Kosmos,’ vol. i. p. 841, 1845). The 
subject was further worked out by Berghaus and by I 










Taotherms, 
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To the latter we owe the monthly isotherms, which are of 
great importance to medical climatologiste, and also the positive 
and negative isanomal lines, Were there no modifying causes 
in raising or lowering the temperature, all these lines would be 
quirallel to the equator, whilst in reality they show great con- 
yexities and concavities. The charts above mentioned prove 
that the curves are for more irregular in their course in the 
northern hemiaphere than in the southern ; that in the southern 


tralia. Tt has also been shown that in the northern hemisphere 
the summer and winter isothermal lines deviate considerably 
from the mean annual isothermals, those for the winter deviat- 
ing towands the north over the Atlantic Ocean and Western 
aati to the Gulf Stream, but towands the equator 
continents of Asia and North America, whilst for 

summer the opposite holds good. In other words, we 

Say the part of the Atlantic in question, and the 
coasts of Western Europe, are warmer in winter 

and cooler in sammer than would correspond with the moan 
annual isotherms, On the other hand, the North Asiatic 


summer, May and September standing about midway. This 
mere sketeh must, however, be rectified by a detailed inspection 
‘of the charts. 


Causes oTER THax Lanrepe waict Mopiry Ciotare. 


which tend to raise the mean annual | tempera~ 

the following mar be enumerated, as 
~- important. in moderate and high latitudes: the 
0 yy to a warm ocean ourront ; toa 
coast ; the shape of a continent, if charac- 
peninsulas and deeply indented bays; the 
country with reference to clear water towurds the 
,or to a large continent in the same meridian 
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towards the equator; the prevalence of winds blowing from 
warmer ooeans or lands; chains of mountains acting as pro~ 


teeting walls against cold gusts of wind ; finally, the constant 


clearness of the sky in the summer months (Humboldt). 

An exhaustive discussion of these conditions would Tead ma 
wate tnjia t00 far. To some of them we shall have to refer later 
Dnunee on, but for the present we will consider the influence 
aaa of the ocean more in detail. 

‘The manner in which water is affected by the sun's mys on 
the one hand, and by land and the air over it on the other, is 
one of the most important agents in the formation of climates. 
'The specific heat of water is considerably higher than that of 
the solid surface of the earth, the relative proportion being on the 
ayerage about four to one. Water, accordingly, is heated more 
slowly, but retains heat for a longer time. It is penetrable by 
heat to 2 considerable depth, and this iz another canse for the 
slow heating of its surface, Again, water being a bad conductor 
of heat, the latter is given off more slowly, and as the atmo- 
sphere over water always contains more aqueous vapour than 
elsewhere, the loss of heat by radiation is likewise diminished. 
‘The circumstance must also be taken into account that when 
by radiation or conduction water becomes cooled at the surface, 
it sinks and gives way to warmer fluid, so that during clear 
nights the cooling of the surface of water, and of the layer of 
the atmosphere above it, is not so considerable as that of the 
earth. According to Captain Thomas, the difference between 
the highest day temperature and the lowest night temperature 
of the surface of the sea near the eoast of Scotland averages 
only 0°6" F., whereux on land it amounts to about 12°, the 
relative proportion being 5°5° to 72°, So far the relations of 
sea water and fresh water are very much the same, but there is 
a great difference between the two at low temperatures. Fresh 
water, like other fluids, contracts in cooling and becomes 
heayier until it reaches 39°3°, With increasing cold it again 
expands, and just before congealing it has the same volume 
as at 46-5°. Sea water, on the other hand, freezes only 
at a temperature of about 28-4", and its point of maximum 
doneity is still lower than this. [t follows that sca water does 
not solidify into ice till it has almost cooled down to the 


_ 
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ee ee 
throughout, 


‘The ocean in its relation to climate differs from calm inland 
lakes particularly by its currents, for the production of which 
fone similar agencies are at work as for the air currents 

or winds. Within the scope of the subject under 
consideration come particularly those currents which have their 
aetna iiom eax tag the Pecsperabies TOE Tbe 
latter to colder regions. 

Sree ea es 1a cf tha’ greatanh betpawanes abvetds 
Enrope, and at the same time most familiar to us, ia the Gulf 

Stream, This is « part of the warm current flowing 
Reon ahaa eoavahirussisadh on netee 


Spe gapaeniy inisean vines tocemeane cote 

(Talands (Ist. 60° N.), instead of being’ sa low as 

3° F., is in reality nearly 39°; and in the case of Bergen it 
34°, though otherwise the temperature would 

‘be yet lower than that of the Shetland Islands. The iso- 
chimenal of 32° passes through Iceland between the parallels 
of 63" and 65° N., and its winter temperature is therefore the 


Sa Sei Norttiern|'xndl' Middle: Europe and ‘whieebver, 
sys allow it to penetrate to a certain depth towards 
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the interior of a country, this latter comes likewise under its 
influence. The whole west of Europe has, to a certain extent, 
this fortunate configuration. 

We rust add that a warm ocean, without particular cur- 
rents, exercises by itself a warming influence on the shores 
with which it comes in contact. 

Among the causes which tend to lower the mean annual 
temperature Humboldt includes the following: the elevation 
a of a locality above the level of the sca when not influ~ 
themes enced by an extensive table land; the vicinity of am 
peste. eastern coast in high and middle latitudes; the com- 
pact configuration of a continent having no littoral curvatures 
or deeply indented bays; the fact that a continent stretches 
away towards the poles without the intervention of a sea 
remaining open in the winter; the existence of a wide expanse 
of sea between any place and the equator; chains of mountains 
shutting off the access of prevailing warm winds; vast swamps 
or collections of stagnant water, which in higher latitudes are 
covered with ice till early summer; and, finally, a misty 
atmosphere in summer and a clear sky in winter, 

In summer the vicinity of the sea exercises a cooling influ- 
ence. Consequently the summer temperature ie much lower 
on the islands of the west coast of Europe than in the interior 
of the continent, and this is even more striking as regards the 
islands of the southern hemisphere. The temperature of 
islands is farther lowered in summer by the frequent cloudiness 
of the sky, or, in other words, by diminished insolation. 
Owing to the great preponderance of water over land in the 
southern hemisphere its mean annual temperature is some= 
what lowered, according to Dove by about 3:015° F. 

Cold ocean currents tend to lower the mean temperature in 
the same ratio as warm currents raise it, We instance the 
oidooran COld current on the west coast of Africa, Humboldt’s 
curse §— gurrent on the west coast of South America, and the 
Arctic current descending on the east coast of North America. 
‘The temperatures of the east coast of Asia and the south const 
of Australia are likewise lowered by cold currents. 

The influence of largo fresh-water lakes is shown in 
striking manner in North America (Lakes Superior, Huron, Eric, 
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Michigan, Ontario, ec.) They have a cooling effect in summer, 
so that the temperature of Fort Brady, situated near to 
taegs snot the Lakes Superior, Michigan, and Evie, is only about 
— 644° ¥, in July, whilst that of Fort Snelling, which 
lies westwards in the same latitude, is 734° F. When they aro 
partly frozen in winter they impart a continental character to 
the North American winter. 

‘That the temperature falls with increasing elevation above 
the sca level is a fact generally acknowledged ; but the rate 
Yate tem. of the decrease is not uniform. We shall return to 

this point later on in considering the climate of high 
eo gusset cilia 
to some of the principal points. According to Schlagintweit 
the decrease in ascending the Alps is about 1° F. for 315 or 
820 feet; von Sonklar gives for the Austrian Alps 1° F, for 
280 to 388 foet ; and, according to Humboldt, the average in 
the ease of Central America would be equal to 1° F. for 340 
feet. The rate of decrease varies with seasons, times of the day, 
aspect, and other circumstances. On ascending in a balloon 
these conditions nre modified to a considerable extent by air 
currents of different temperatures and strata of cloud and mist. 

Tn the less elevated regions of the atmosphere the lower 
strata aro not unfrequently colder thin the upper, particularly 
at night, owing to the mdintion from the earth and the descent 
of the colder strata of air, 

‘The influence exercised by mountain chains in affording 

from certain winds is recognisable in the Scandi- 
or Avian peninsula, in England, and in other places. 
situated on the west coast of Norway, in 
lat. 60° 24° N., uccording to Dove has a mean 
for the winter 36:3", for 


owes ite mild, equable temperature in a great 
a eccraloreateey init ‘The moun- 
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tains situated to the east: deprive the winds of a certain amount 
of moisture and warmth in winter, and render them deier, but 
at the same time warmer, in summer; hence the easterly 
places have colder winters and warmer summers, and are drier. 
‘The mean annual tempernture is of less value to the 
physician than the distribution of temperature over 

longer or shorter periods of the year, for places having: 

Heer the same mean annual temperature often differ mate 
rially in climate. A glance at Dove's meteorolagical 





tables will give us examples, 
[Pete zrvture) Water | fummer | Diferencs: 
(enh) 
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Of greater consequence are the mean temperatures of the 
different seasons, and more so still those of the different months, 
as given in Dove’s monthly isotherms, and also the difference 
between the succeeding months, weeks, and days, We must, 
however, study not only the mean monthly temperatures, but 
also the maxima and minima for each month and for each 
weck, or, as suggested by Dove, for each period of five days, 
and also those for each single day. We have further to consider 
the distribution of temperature over the different hours of the 
day, so that we may be able to fix the hours that are to be 
spent in the open air. This last point is, in fact, of great 
importance, and should not be lost sight of before any par= 
ticular climate is recommended, though we must admit most 
works on climate give only scanty information on that matter. 
Intvenoe of ‘The influence of different degrees of temperature 
alters” on man in health and disease hae not yet been suffi- 
tothe" ciently examined. During the last few years, how= 
omnis. evar, we have been enriched by several valuable: 
of physiological enquiry. Thus Pilger (‘ Wine 
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dation der lebendigen Materie,’ Pfliiger’s Archiv, 1978) has 
shown that cold acts as an irritant, and that it increases the ex- 
cretion of carbonic ncid ; and Voit’s investigntions (* Zeitschrift 

59) have led to the same result. More 


Royal Society,’ March 1879). Duke Carl Theodor has well 
demonstrated by experiments on cats (‘Zeitschrift fiir Biologie, 
vol. xiv. p. 51) that the continued action of cold, as in winter, 


parts of the globe. In all these cases, however, varieties of 
temperature are not the sole agents, but the other climatic 
Peererpeee = ee bo considered togettion pith the stare 
way of living, and frequently malaria and bad hygienic con- 
ditions. ‘These additional circumstances are, az a rule, not 
sufficiently appreciated. . 

‘Thus it is often maintained that it is the heat in India 
Which generates in Europeans the frequent affections of the 
re liver and of the organs of digestion and of sanguifi 

. “pen bat it should not be forgotten that the 

of moisture, light, wind, and electricity are | 
Bee one Ecropennt do thamuslyes herm 
genous food and of alcoholics « 


d by the direct action of beat on the bedy, 
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‘but by the changes produced by heat in milk, water, and other 
articles of food. We have often seen diarchom disappear as 
soon as the milk was kept in ice safes, and oaly water which 
had been boiled was used. The much lower mortality among 
children suckled at the breast is another proof in the same 
direction. 

Parkes also, in his work on ‘Hygiene,’ expresses the opinion 
that among the English soldiers stationed in India, provided 
they conformed to the general rules of hygiene and avoided 
malarious districts, the mortality is not greater than im other 
colonies or in England. In our own experience we have seen 
repoatodly that excessive heat is well borne by the healthy 
for a limited space of time, unless the air is too damp, and 
provided cooling of the body by perspiration and evaporation 
can take place. 

However, from the observations of Ranald Martin and 
others, it does not seem doubtful that continuous and excessive 
heat by day and night, from about 77° to 82° F., has a depres- 
sing effect on the nervous system and on the great functions of 
digestion, respiration, and sanguification. We must. also allude 
to the observations made by Rattray on naval cadets, aged 
from 144 to 17 years, the results of which showed that in the 
tropics these lads increased in height more mpidly than im 
cold climates, but that they lost weight and strength and 
suffered in general health. 

Tn the treatment of disease by climate, however, the in- 
fluence of high degrees of temperature is much more rarely 
samonwor Presented tous than the influence of moderate heat 
wodarsle —from 54° to 72° F.—compared with the effects of 

lower temperatures. At a moderate temperature, a3 
met with in the early and late part of summer in the tem- 
perate zones, and during the cool season of warmer climates, 
the loss of heat is less than in winter, and healthy subjects 
experience a diminution of tissue change, take less food, and 
the functions of respiration, of circulation, and digestion, as 
well as the urinary secretion, are somewhat lessened, whilet 
the skin acts more than usual. ‘They also show less vigour in 
the functions of the nervous system and in muscular action. Tn 
many weakly subjects, on the other hand, we constantly 
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increased energy of all functions, better appetite, aud greater 
ease of muscular action—probably because their organism is 
Jess taxed, the loss of heat being diminished and the action of 
the skin increased. Weakly persons, therefore, and such ax 
have been temporarily enfecbled, do very well in moderately 
warm climates, 
Diminished temperature of the air causes increased loss of 
heat from the organism, owing to the skin coming in contact 
es with the colder air and the latter being respired. fn 
ies leo healthy subjects and in various cases of impaired 
health without organic discase, such as fulness of 
veins, torpor of the abdominal organs, sluggishness of tissue 
ehange, and hypochondriasis, we observe increase of tissue 
change, of respiration, circulation, appetite, and sanguitieation, 
and also greater vigour in all the functions of the nervous and 
muscular systems. In weakly persons, on the other hand, some 
of these functions, or, to a certain extent, all of them, are dis- 
turbed. Thus there are delicate subjects who in cold climates, 
and even in comparatively warm climates, when the temperatare 
gets low in winter, experience loss of appetite and complete 
arrest of the intestinal movements: there are others in whom 
the nails degenerate ; others who become slightly icteric ; again 
‘others in whom a form of chlorosis develops itself in the course 
of 6 or 8 weeks, accompanied by cessation of the menses; 
others in whom ecatarrhal affections of the mucous membranes 
are always present, the mucus being sometimes tinged with 
blood: in two cases under our own observation exposure to 
cold climates, or even the cold season of temperate climates, 
produces a tendency to hematuria, which can be removed only 
to warmer climates, but this invariably succeeds, 
emesis limatia resorta we mnst bear in mind that: 


temper 
low in November and December, that in 
0 the mortality was higher by 24 per cent, 
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than in the corresponding and mild last quarter of 1877, whilst. 
the increase among persons below 60 was only 8 per cent. 
‘This is a common experience, and the periodical publications of 
the Imperial German Board of Health furnish a great deal of 
evidence in the same direction. 

When considering the influence of high temperatures we 
found a difficulty in distinguishing between the ellects of the 
temperature per s¢ and those of other associated causes, and 
this applies also to the effects of low temperatures, Under « 
clear sky and in calm and dry air very low temperatures, such 
ns 10° or even 6° F., are borne more easily than a moderately 
low temperature (above 32° F.), if the air is at the same time 
very dump and the wind high ; for, as will readily be understood, 
both these conditions, and particularly the latter, increase the 
losa of heat disproportionately and even several times over. 
In countries where the air is moist and windy weather prevails, 
such os the British Isles, we observe that in cold weather the 
mortality among elderly persons is invariably increased, though 
the temperature is very little below the freezing point or even 
slightly above it. Hence the inhabitants of such countries 
cannot casily understand that in elevated places with a dry 
and still atmosphere, such os the Engadine, Davos, and other 
valleys of the High Alps, temperatures of LU" or even 5° F. 
are endurable without great discomfort, a point to which 
reference will be made liter on in considering the climates of 
high altitudes. In other cases the comparatively slight cold 
is perhaps but the seeming cause of the increased mortality. 
Frankland, for instance, lately made an important communica- 
tion to the Royal Society on the subject of ‘ Dry Fog,’ showing 
that in great industrial centres during the prevalence of certain 
fogs the air is saturated with the products of incomplete com= 
bustion of coal-tar and paraffin, thus irritating the respiratory 
organs most violently, and probably also affecting tissue 
change. 

In judging of the effects produced by cold or heat, we are 
inclined to be prejudiced by the sensation we experience of 
comfort or discomfort. Hence many people associnte the 
notion of ‘cold’ with an injurious effect on health. It would 
be quite fallacious to draw such a conclusion, and in proof wo 
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may quote the experience that the death rate decreases to a 
certain extent with the distance from the equator. Thus 
‘Michel Lévy givos tho following tablo in his ‘Hygiene :’— 
From the— 
oocigyi cl tn ge an cc earn ctr a inde wh) 
ROR rete Gare ake iy eB ean 
80th ” ” ” ” B00 
For Frynce alone Lévy quotes, according to Adolphe 
Motard, the following calculation, based on a division of the 
whole of France into a northern and southern half, the Loire 
forming the approximate frontier between the two :— 
‘Nortbem half: births, 1 in 85°67; deachs, | im 49-44 
Southem half: , Lin 3s40; 11m 4000 


Mi, THE MOISTURE OF THE ATMOSPHERE. 


Aqueous vapour is one of the normal constituents of the 
ae atmosphere ; the quantity which the air can contain, 
rs ‘its capacity, is proportionate to the temperature, with 
whieh it rises and falls and concerning which detailed 

tabular statements are accessible. 
‘The quantity of vapour contained in a given volume of air 
i ale te abc homity the ratio between the amount 
actually contained in a given volume of 


degree of relative humidity and by moist air one which setbar) 
the point of saturation. The lowest degree of humidity 


nd 76 per cent., moderately moist, 
‘moist between 91 and 100 per cx 
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The absolute humidity of the air is aleo called eapour 

it can be measured by a column of mercury, and is 

included in the barometrical reading, from which it 
giaboite anust be subtracted in order to obtain the pressure 
Tamuryee of the dry air alone. Air which is saturated at a 

me temperature of 32° F. has a vapour pressure of 0-177 
inch, at 54°5° of 0-422, and at 77° of 0-923 inch. But air 
is only rarely saturated, and, as warmed air takes up more 
moisture than cold air, the periodical variations of vapour 
pressure in the course of the year exhibit a striking con- 
cordance with those of temperature—that is, they are lower in 
winter and higher in summer. Thus in Vienna the 
pressure for January is 0°138 inch, for April 0-215, June 0-415, 
August 0-437, October 0°301, December 0-141; annual average, 
0-269 ; range, 0-296, In Rome for January 0-242 inch, April 
0293, July 0:552, October 0-409, December 0342; annual 
average, 0°376; range, 0309. Exceptions may, however, occur, 
us in other meteorological conditions, 

As the vapour pressure increases with temperature it is 
considerably higher in tropical regions thin in moderate and 
high latitudes. Thus for Madras the mean annual is 0-959 
inch, being in January, when the pressure is lowest, 0-815, in 
September, when it is highest, 1-062, the variations amounting 
to 0247; in St. Petersburg the mean annual is as low ag 
0/255. As regards elevated regions, we may say that the 
vapour pressure decreases as we ascend, but this general rule 
is modified by local conditions, to which we will refer later on, 
Sea climates or occanic regions present lower annual variations 
than continental places. Thus in St. Helena, with a menn 
annual of 0°528 inch, the variations are only 0°167 (Lorenz and 
Rothe). 

The daily range of vapour pressure is subject. to greater 
variations in summer than in winter, and to greater ones in 
oad ones continental than in oceanic climates. Generlly 
ofraour speaking, it rises and falls with the temperature ; 
mes “but about noon and for some hours afterwards, when 
the warmed air rises and carries with it the aqueous vapour 
contained in it, the evaporation of moisture cannot keep pace 
with the rise in temperature. This is much more noticeable 
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in summer than in winter, so that in the former there are two 
maxima and two minima, the first maximum being reached 
several hours after sunrise by the abundant evaporation, while 
the first minimum takes place between the hours of 2 and 
4x. Then, owing to a decrease in the ascending air current, 
the proportion of vapour increases and a eecond maximum is 
reached between 7 and 10 Pat, to be followed by a second 
minimum towards sunrise, in consequence of a decrease taking 
place in the absolute humidity by the fall of temperature and 
the condensation of aqueous vapour (N. Graeger). 
‘The range of the relative humidity is almost the opposite 
of the preceding. Since air rising in temperature requires 
ae MOre humidity for seturation, the proportion of 
PEGE, humidity compared with the point of saturation is 
lower at high temperatures, on account of the increase 
in lumidity not keeping pace with the temperature if the 
Tatter rises high, Thus, as regards different seasons, the 
relative hamidity is lower in the summer than in the winter 
months, generally being lowest in May and June, aud highest 
in December and January. As to the daily periods, the 
maximum takes place at sunrise and the minimum during the 
early hours of the afternoon. The differences between the 
different times of the day are greater in summer than in 
winter, In winter the variations between maxima and minima, 
con sp tihgeeg Europe, are from 6 to 10 per cent., and in 
summer from 20 to 28 per cent. According to Dove the 
SSEIaE itidiky docroasen witht iocremsiog elevation stioyn He 
mit it seems that the variations met with in different 
| strata of air are even greater than in the case of 
‘the: abeolute. humidity. ‘The variations are less in elevated 
ions than in lowlands. 

rcter of the prevailing winds, whether moist or 

msiderable influence on the moisture of the air. 
point is the degree of temperature at which part 
‘vapour contained in the air con into the 
lid state, because the air at such a temperature can 
the whole quantity of aqueous vapour. W. C. 
physician, was the first to give a thorough 

ding the process of the formation of dew. 
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‘If aqueous vapour ig cooled in the air, and cannot deposit 
itself on solid bodies, it condenses into minute particles of 
| Fogseat water or spicules of ice. ‘These particles, when aggre 
| slows gated in larger masses, form fogs or clouds, there 
| being no real difference between the two, for fogs floating high 
| in the air appear as clouds if viewed from below. We cannot 
here enter into details as regards the formation of fogs and 
clouds, or the different kinds of clouds. The number of foggy 
days, however, at a given place, and their distribution over the 
different times of the year, must be considered in judging of 
the value of its climate ; #0 also must attention be paid to the 
period of the day at which the fogs form. 

Another point closely related to the last is the proportion 
in which the sky ix covered with clouds, This is generally ex- 
Anon ot pressed ina fractional form, the maximum being taken 

as4 (or 10), How far the amount of cloud affects the 
climate of a place will be easily understood by considering that 
the influence of the direct sun-riys, and of their illuminating, 
warming, and chemical effects, is considerably modified by the 
state of the sky. Thus Fritsch, from observations made at 
Pmgue, has stated that the range of temperature on cloudless 
days is three times that met with in spring and summer on 
cloudy days, whilst in auturnn and winter it is only twice. 
For our purpose it is of importance to know, as regards a given 
health resort, how far the sky is covered at different seasons 
and in different months and times of the day. The amount of 
cloud depends on various conditions, and especially on the 
situation of a place; it is generally greater on coasts and 
islands than in the interior of continents. The elevation 
above the level of the sea ie an important factor, Thus in 
ascending mountains we pass through fogs and screens of 
cloud, but ata certain height, varying according to the situa- 
tion of the mountains and with the seasons, we arrive at com= 
paratively cloudless regions, in which the sky is clear for days 
and weeks. It is therefore necessary to know whether a place 
lies above, within, or below the ordinary region of clouds, and 
to what extent the different seasons influence these conditions. 
‘The direction of the prevailing winds is also closely related to 
the amount of cloud. In the west of Europe the 4 
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north-west winds are mostly accompanied by « cloudy sky, and 
the east and north-east winds by a clear sky. 

Clonds are precipitated in the form of rain or snow cither 
by cold or by concussion and compression. Warmth, on the 
Paty other hand, tends to dissolve clouds, as may be con- 

stantly seen in monntainons regions. The conditions 
of rainfall are closely related to the winds, and more particu- 
larly to their temperature, moisture, electrical state, and velocity. 

‘The quantity of min which falls at different places differs 

+ of rainless regions, the Sahara, in Africa, and the 
desert of Gobi, in Asia, are examples ; there is almost complete 
absence of rain over large areas of the west coast of Pera and 
Chili, on the east. coast of Patagonia, and in other regions; 
whilst on the south-eastern declivities of the Himalayas, owing 
to the hot monsoons saturated with moisture, the annual 
rainfall is awelled to 590 inches. The circumstances which 
determine the amount of rainfall of a region are partly general, 
such us latitude and elevation above sea-level ; and partly focal, 
‘such as the vicinity of large sheets of water, exposure to moist: 


winds, and proximity of mountains. The latter, by retaining 
the moisture and precipitating it, cause an increase in the 
amount of rain on one side of them, while the other is com- 
paratively rainless. As regards the distribution of rain accord- 


of latitude, we may say in a general way that 
the average fall diminishes as we recede from the tropics ; this 
rule, however, is subject to many exceptions, as instanced, on 

the one band, by the Sahar and the coast of Peru having a 


height above the sea, it is generally held (Gas- 
rs) that the amount of preci 
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metric stations, as collected by Chaix (‘Le Globe,’ 1973), are 
on the whole in keeping with this prmciple. They give an 
annual rainfall varying from 36 to 40 inches for the low dis- 
tricts of Switzerland, and of 48 to 71 inches for the more ele~ 
vated regions, excepting certain valleys protected hy their 
direction from rain-bearing winds ; for instance, the Engadine, 
which has a total rainfall of but 31 inches, owing to its north- 
easterly direction and its protection from west and north winds. 
‘This rule, however, does not in the least apply to America, 
where almost. the opposite obtains, though exceptions take 
place, partly due to local conditions. 

Tt may be accepted as a general rule, at least for Western 
Europe, that the amount of rain is greatest near to the sea, 
and that it diminishes with the distance from the same. ‘Thus 
it is greater on the west conste of Great Britain and Ireland 
than in their interior, greater on the west coast of France than 
in its middle and eastern portions, and greater in St. Peters 
burg than in the interior of Russia, The number of rainy 
days does not always coincide with the amount of rain, for at 
some places it rains comparatively seldom, whilst the quantity 
which falls in a few hours equals the amount supplied at other 
places during a series of rainy days. These conditions are of 
importance for climatic treatment, as on them depends the time 
that may be spent in the open air, and the state of the sky and 
soil; moreorer, the hygrometric conditions are closely related to 
them. Generally speaking, and subject to many exceptions, 
the number of rainy days increases from the tropics towards 
the poles, whilst the amount of rain decreases; thus, as regards 
the northern hernisphere, the approximate annual average is 
78 rainy days for the zone comprised between lat, 12° and 43°, 
103 days between 44° and 46°, 134 days between 47° and 40°, 
and 160 or even 178 days between 51° and 60°. The rainy 
days seem to increase in number with the height above the sea 
up to moderate elevations, and they decrease again as we 
ascend farther. In the region of calms, it rains almost daily, 
Here the sun mostly rises in a clear sky; but about midday 
clouds gather, which in the afternoon pour down prodigious 
quantities of rain. Towards evening the sky clears up again, 
and remains clear during the night. 
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Respecting the distribution of rain over the different times 
of the year in Kurope, autumn rains prevail in Ireland, England, 
Southern and Western France, Italy, Greece, and Norway, 
whilst summer rains are more frequent in Germany, Denmark, 
and Sweden. Spring is the dryest time of tbe year in England, 
the west coast of Europe, and also in Scandinavia and Russia ; 
while summer ix the compurtively rainless time in the south 
of France, south of Italy, and especially in Spain and Portugal, 
the winter being the chief rainy season in both the latter 
countries. As tothe Alps, Messrs. Schlagintweit pointed out 
a great difference according to different districts ; autumm rains 
prevailing in the southern and western parts; summer rains, 
on the other hand, in the northern, In the westorn parte the 
amount of rain is less in sammer, whilst in the northern it is 
Jess in winter. The annual rainfall on the southern slopes of 
the Alps is given as 57-5 inches, on the western slopes as 47, 
and on the northera as 36-3 inches. 

Many authors on climate have considered much rain, and 
more specially the frequoncy of rainy days, as drawbacks to 

health resorts; but these factors may be looked at 
fewest from a different point of view. Unless rain falls 20 

frequently or continuously as to prevent invalids from 
‘spending sufficient time in the open air, it has the great advan- 
tage of clearing the air from organic and inorganic impurities, 
‘and probably also of rendering it more invigorating by favouring 
‘the formation of ozone and by diminishing the relative humidity, 
“At any rate it is a common experience with many people that 
hey feel fresher and more fit for work during and after rain, 
BE csactachion, ta ising weather alten dows hare 


care be used; in many cases it is even prefe: 
ng under » broiling sun or in a sultry and rainless atmo- 


Snow, or crystallixed rain, depends on low te: 
ct of snow remaining on the ground 


wel or at moderate clevations (gen 
parallels of 36° N. and 30° S. 
cold winters, and also on high mountains, 
> 
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much more snow falls than rain. The temperature of the air 
determines also in « great measure the height of what we call 
the snow line, above which the snow never melta. This line of 
perpetual enow varies according to the influence of different 
conditions; generally speaking, it sinks from the equator 
townnds the poles, but it is higher on the south than on the 
north side of mountains, and it falls in districts where much 
moisture is precipitated from the air; it also varies according 
to the shape and grouping of mountains. 

It is a common belief that snow is hurtfal to invalids, but 
this is as much a fallacy as the supposition that climates with an 
ca abundant rainfall are necessarily unhealthy; the other 
fewrat’ climatic conditions and the nature of the soil are the 

"deciding factors, It must be admitted that the fre- 
quent melting of the snow has an injuriona effect, catarrhs of 
different kinds being thereby favoured; but if the snow 
remains on the ground for several months important advun= 
tages result. Thus the heating of the ground by the sun and 
the resulting air currents and winds are almost entirely 
avoided ; the air is less impregnated with vapour and is dia- 
thermanous for the sun's rays, so that the illuminating, chemical, 
and warming power of the sun is much augmented; and, 
finally, the snow covering the ground not only prevents ordi~ 
nary dust from accumulating in the air, but also the rise of 
emanations from the soil, which being mixed with organic 
ingredients fnyour the formation of spores. This subject could 
be worked out in many ways, and might go far to explain 
the effects of certain climates in the treatment of chronic affee~ 
tions of the respiratory organs. Indirectly also a climate is 
influenced by the ground being covered with snow, because 
snow is a bad conductor of heat and serves to protect the soil 
in winter in two ways: (1) it prevents radiation ; and (2) it 
sets a limit to the depth to which severe frosts penetrate, thus 
protecting many plants and influencing vegetation remarkably, 
as ie shown by the luxuriant way in which Alpine roses thrive 
on the Alps at a height of between 4,000 and 7,000 feet: above 
the sea, whilst they perish on plains and in low valleys. 

Connected with the moisture of the air there is another ele= 
ment of clitnate—viz. the drying or evaporating power of 
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air of a region, a varinhle quality, which depends on the tem- 
perature, relative hamidity,and density of the atrosphere, and 
Heponthy Hts amcunt of movement. The rate of evaporation is 
wees high when the air is warm and dry, and it is increased 
by winds; it is low, on the other hand, when the air is near 
saturation point and when it ix calm; but it may become fairly 
id, owing to strong winds, even if the air be near saturation. 
rate is highest in summer under the influence of 
's rays and of air currents, but comparatively low in 
in the shade, and when the air is calm; at noon and 

first, hours of the afternoon evaporation is 


i Soe iinet a 
alinost entirely wanting. 
Owing to the drying power of the air, or, x0 to speak, its 


direct heat from the sun, and, yet more, part of the heat 
‘radinted from the earth. The heat thus taken up is carried by 
air currents into higher regions and to great distances, The 
‘moisture of the air not only modertes evaporation from the 
soil, but also the force of the sun's direct rays, both of the heat 
rays and those of light, thus producing a greater equability 
of climate. The moisture of the air is the mediam for the 
formation of dew, rain, and snow, and is closely connected with 


of ozone and with the electrical conditions, 
Wit my intr anny vane differences 





— 


86 TREATMENT OF DISEASE BY CLIMATE, 


Nothing very definite, however, ean be said regarding the 
and pathological effects of the moisture of the 

Pye, air, because their influence cannot be separated from 
og those of the temperture, the preswure, and maove- 
Siubtorest, ment of the air. The amount of absolute humidity 
‘air js important for pulmonary respiration, the inspired 
air being not only heated in the lungs, but being also enturited 
with moisture, so that the quantity of moisture given off in 
respiration differs according to the amount of moisture con 
tained in the air, As cold air contains but little moisture, 
the quantity of moisture exhaled from the lungs will be greater 
in cold than in warm air. The relative hwmidity must, of 
course, likewise be considered, az dry air can take up more 
moisture than damp air of the same temperature. The secre- 
tion from the mucous membranes of the respiratory organs ix 
frequently diminished by a residence in a dry climate, and we 
frequently have recourse to this agent in treating chronic 
catarrhal and ulcerative states. The air being mised in tem- 
perature, and evaporation taking place, heat is alao often given 
off, the quantity of which is greater in cold and dry than in warm 
and moist air. The relative humidity has a particular relation 
to the skin, which, necording to the degree of saturation of the 
air and its movement, yields up to it more or less moisture, 
and, owing to evaporation, more or less heat. If the air is 
moist it is a better conductor of heat, but diminishes evapora~ 
tion, the amount of wind being the sme. By these conditions 
the skin is influenced in different ways. When the air is dry, 
the evaporation from the skin is increased according to the 
amount of movement in the air, and with evaporation « corre= 
sponding quantity of heat is lost, As a consequence heat is 
much more easily borne in hot weather, when the air is dry, 
than when it is moist, and more especially 80 if there ia a wind 
lowing at the same time, In cold weather, when the air is 
dry, heat is also lost, by evaporation ; but this loss is not great, 
and may be mauch limited by clothing, unless there is a good 
deal of wind. When, on the other hand, the air is moist, the 
loss of heat by conduction is much greater than in dry air, and 
is considerably increased by winds, Hence, when thaw sets in, 
the moist air frequently feels much colder, though it 
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by 20° or 25° F, warmer than during the preceding frost, when 
it had been dry. This may partly account for the frequency 
of catarrhs when it is thawing and when the snow melts, 
though a still greater share in producing it must be -attri- 
buted to the fact that the formation of germs is promoted in 
moist and comparatively warm air. Generally speaking, ary 
air is more bracing than moist air, and high temperatures, az 
mentioned above, are more easily bone in a dry than in a 
moist atimosphere ; but dry air combined with very low tem- 
peratures irritates the respiratory organs and produces in them 
& tendency to inflammatory affections, particularly to pneu- 
monia; whilst moist air combined with cold predisposes to 
eatarths and bronchitis, and ulso to rheumatic and gouty affec- 
tions, On the other hand, moist air combined with warmth 
exercises a soothing influence on the mucous inembranes, and 
the strain upon the constitution is less; but in persons exposed 
to it for a longer period the appetite begins to fail, and the 
fanctions of the digestive organs | and of the nervous system 
become impaired. Hence there arises a feeling of languor and 
an inability to withstand injurious influences from without, 
also a tendency to diarrhwa, which we have not only observed 
in invalids to whom we had recommended such climates, but 
also, and even to a marked extent, in healthy subjects who had 
accompanied the former. When the air is very moist, the 
proportion of water passing off from the skin and lungs is 
diminished, and more work has to be done by the kidneys, 
whilst in a warm and dry air the latter are less tasked—a fact 
that has always to be bome in mind in the treatment of 
affections of the kidneys. 

We attribute quite as much importance to the o 
that moisture combined with warmth favours the d 
of low organisms. Many of the dan, 
‘be thus accounted for, whilst in a 
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out the mortality from phthisis was considerably diminished 
(Bowditch, Buchanan, Simon). Here also the low organisms 
developing more easily in moisture may be the 

causes, whilst moisture per se does not occasion an inerease in 


~ A sudden increase of the moisture of the atmosphere seems 
to produce as considerable modifications in the bodily fune- 
tions as a endden increase of temperature. Less moisture 
being lost by the skin and lungs, more will have to be given off 
by the kidneys and intestines. Polyuria and diarrhea are, 
therefore, of by no means unfrequent occurrence (Stewart, 
Alirsch, Thomas, Rohden); and if a sufficient quantity of water 
be not removed in this way, a transitory increase of the liquid 
constituents of the blood seems likely to result, Rohden 
ascribes to this circumstance the more frequent. occurrence of 
pulmonary hemorrhage at times when the moisture of the air 
is suddenly increased. 


Iv. LIGHT, 


Light is closely connected with heat, and the study of its 
influence on animal bodies, apart from that of heat, has as yet 
made but little progress, In physics and chemistry the sun's 
rays are separated into light rays, heat rays,und chemical rays ; 
and it is known that the luminous effect lies chiefly in the 
orange, yellow, und green rays, the heating effect in the red 
and the chemical in the blue and violet rays. It is also found 
that beyond the visible violet rays of the solar spectrum there 
are invisible rays having a powerful chemical effect, often eulled 
‘actinic rays.’ It is supposed that the effect of the light mays 
depends on their intensity and colour, but even the measure 
ment of the intensity of light has not yet been sufficiently 
worked out. The chemical effect of the direct sunlight, 
according to Schell, attains its daily maximum at noon; as to 
monthly periods, it is least in December and January and 
greatest. in July and August; it also diminishes with the 
distance from the tropics to the poles. 

Sunlight is more powerful in rarefied and dry air (6 
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mountains) than when the atmosphere is full of yapour. 
Besides direct sunlight, there is also thrown on the carth’s 
surface the light reflected from the clouds, the effects of which 
are evidently not identical with those of direct sunlight. 

With regard to the effect of the light from the moon and 
stars, our knowledge is even less exsct than as to the effects 
of sunlight. 

Respecting the action of light on planta it has been found 
that the formation of their chlorophyll granules takes place 
‘Anton ot "UNder the influence of light, and that the leaves 
ieee exhale oxygen chiefly during the daytime. his is 
me" owing to the composition of their organic substances, 
which are poor in oxygen compared with carbon, hydrogen, and 
nitrogen, Generally speaking, the formation of flowors and 
fruit goes on more actively in proportion to the amount of sun~ 
light they reeeive; but in the case of most plants the light 
must not be too intense, and many cannot bear direct sunlight, 
completing their growth only iu sbade, whilst another class is 
subject to considerable changes according to the degree and 
nature of the light. In some cases it seems that heat may be 
substituted partly or wholly for light, but in others heat docs 
not suffice without light. It is a daily experience that leaves 
turn towards the light if this comes only from a certain direction. 

As regards the action of light and its constituents on the 
Ligher animals, and particularly on man, we know but little, 

ot and, as tnentioned above, these investigations are ren- 
fiewes, dered very difficult by the fact that the effects of 
me Hight can hardly be separated from the accompanying 
conditions of heut, moisture, and the composition of the air. 
Tt may, therefore, be of some interest to consider the effects of 
deficient light. In climates where the sun is either entirely 
obscured by fogs and clouds for weeks and months together, or 
is only rarely shining with full light, but. more often as through 
a thick veil, medical mon have frequently occasion to observe, 
in new arrivals, depression of spirits and failure of mental 
also loas of appetite, gastric disturbance, turbid urine, 
of home sickness. These symptoms persist in some 
people for years in a varying degree, acconling to the weather 
and the occupation ; a few of the patients will never acclimatise. 
¥ 
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We are frequently reminded of n verse of poetry by Geibel, in 
which ‘the gipey lad in the North ' laments as follows :— 
Dieser Nebel drlickt mich nieder, 
‘Der die Sonne mir entfernt, 
Td dio alten Inst'gen Lieder 
Hav’ ich alle fast verlernt.! 


‘These eymptome of home sickness being more bodily than 
mental, are met with in London not only among gipay lads, 
but also among Savoyards exhibiting marmots, street musi- 
cians from the Haardt Mountains, watchmakers from the 
Black Forest, and frequently among the Swiss. Tt must be 
obvious to the medical observer that these complaints are 
Targely due to the want of suvlight, particularly if, as is fre- 
quently seen, two or three weeks of clear weather relieve all 
the symptoms, or make them disappear, whereas they return 
in dark weather, and vary sometimes according to the degree 
of clearness or dulness of the sky. 

We have met with several cases of intermittent fever of an 
irregular type occurring in servants kept in large mansions, who 
were living in rooms half underground, and having only small 
windows, so that direct sunlight could never reach the rooms, 
and altogether but little daylight. ‘The attacks of fever for whicl 
a malarious origin could not. he proved gave way to large doses 
of quinine, though more slowly than ordinary cases of mild ague ; 
and in one case they returned three times, in cach instance several 
weeks after the servant had returned with the family from the 
country to town. After the windows of the room had been én- 
larged, so that at least a small quantity of direct, and much re= 
flected, sunlight could penetrate into it, no further relapses took 
place. In one of the cases a pronounced enlargement of the 
spleen had developed during the attacks, having been absent 
before. A similar experience was made in a London hospital 
‘on two patients who were laid up for months in a rather dark 
room on account of surgical affections. In these cases too the 


+ (This fog how it oppresseth me, 
And it koops the sun afar 

The old and joyous songs ean never be 
‘Aa they all forgotten are.’ 





attacks disappeared after quinine bad been given, and similar 
cases were not observed after the room had been 
By the interesting investigations of Déwnes and Blunt on the 
“Effect of Light upon Bacteria and other Organisms" and on the 
“Influence of Light upon Protoplasm * (* 
ire of the Royal Soc.,’ vole. xxvi. and xxviii, 1877 and 
1878) some clue to the nature of these and similar con- 
ditions was furnished. The experiments of these authors on the 
behaviour of Pasteur’s solution, of urine, and infusions of hay, 
exposed to or excluded from light, gave the following 
results: that light is inimical to the development of bacteria 
and the microscopic fungi associated with putrefaction and 
decay; that the preservative quality of light is most powerful 
in the direct solar ray, but can be demonstrated to exist in 
ordinary diffused daylight ; that germs originally present in 


more easily in places from which 


organisms develop 
is tainted: and, further, that perhaps 
animal organisms, when deprived of light, oxidation 
does not take place so energetically, and that tissue change 


to & communication by Tyndall (Prt, Royal See., vol. xxvill, 
|eame to our notice since this articlo was written, {t seems that 
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than when excluded from it, and that the quantity of carbonic 
acid rises with the intensity of light. At a still earlier date 
W. F. Edwards, from experiments on frogs, was led to the con- 
clusion that the influence of light is necessary for the develop- 
ment of the proportions of the body as chnracterising the type 
of species. Recently Jnbini hus shown that, even after removal 
of the lungs, batrachians exhale more carbonic acid under the 
influence of light than when light is excluded. 

In considering the influence of light at different places, it 
is of importance to know how long the possible insolation of a 
partion o¢ Place lasts in different seasons, It is obvious that 
twistione in higher latitudes insolation lasts longer in sammer 
than at places nearer to the equator, but that in winter the 
opposite condition obtains, and that, for instance, in the 
middle or south of Italy an invalid can in winter enjoy the sum 
and daylight for soveral hours longer than in northern luti- 
tudes (in lat. 54° or 55°), This point must also be considered 
in Alpine valleys, where the mountaingexclude the sun for part 
of the day. 


Y. THE WEIGHT OR PRESSURE OF THE ATMOSPHERE. 


It is well known that the pressure of the whole atmosphere at 
the sen level is equal to that of a column of mercury of about 
via 30 inches, and that the weight of the air varies (1) 
Prowuen according to latitude, (2) according to the elevation 
of a place above sea level, and (3) according to the times of 
the day and year and to other influences, 

1, The mean pressure in the equatorial regions is about 
29'843 inches, being particularly low, owing to the expansion 

of the air by heat, the rising of the lighter air, and 

Sine ‘w its fowing off in the upper regions towards the poles. 
“It increases with the latitude, and is highest. between 

the parallels of 30° and 40°, about 80 to 30-079 inches. This 
increase seems to be due to the existence of two currents of 
air lying one over the other, an under one flowing from higher 
latitndes towards the equator, and an upper one from tho 
equator towards higher latitudes, Farther towards the poles 





AIR PRESSURE. 43 


the pressure is again diminished, and is lowest between the 
parallels of 60° and 70° (Miiller). Thus it is only 29-607 in 
Reykjavik (Iceland : lat, 64° 8’ N., long. 21° 55° W.), whilst in 
(lat. 76° to 80° N., long. 9° to 22” E.) it amounts 
to 29-764 inches, The decrease is, however, not at all uniform. 
2. Az we rise above the level of the sea the pressure of the 
air decreases, because the weight of the column of air above an 
elovated place must be diminished just in proportion 
‘ to the weight of @ vertical column of air extending 
from the level of the place in question to the sea level. 
We have tables showing the exact. proportion of the decrease, 
and we can therefore determine heights by the amount of air 
the necessary correction for temperature be 
made. The lower strata of the atmosphere are much heavier 
than the higher; thus a layer 34°6 feet high, at a prossure of 
29-922 inches, has the same weight as a layer 65 feet high 
{at Potosi) at a pressure of 18:544 inches, and at an elevation 
of 15,980 feet above the sea; or, in other words, the air is 
denser by more than one-half at the sea than at the height of 
Potosi. At Potosi one bas to rise 55 feet for the barometer to 
fall 0-039 inch, whilst at the sea shon: one bax to rise only 
36 feet. 
3. The variations of barometrical pressure at any given place 
are partly periodical, partly non-periodical or seei~ 
= dental. OF periodical variations we notice—(a) the 
daily ronge, showing two maxima und two minima. 
Commencing at noon, we find as a general rule for the northern 


‘i fall to the ist minima from 2 to 5 rat, 
‘Brive to tho Iet mexinnt from 9 to 11 Pat. 
@ fall to the 2nd minimum from 3 to 5 sm, 
a rise to the 2nd maximum from 3 te Mt at, 


long. 64° 11’ W.) 0-093 ch, at Paris 
$8° 50’ N., long. 2° 20° E.) 0-0805 inch, and at St. 


is about 0-0378, whilst in winter it is only 
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0-0273, and at Halle, in Germany, it is in summer 0-0224, in 
winter 00142. 

(6) Annual range. Speaking generally, the atmospheric 
pressure ia greater in winter than in summer, and this difference 
is greater, and at the same time more regular, in the 
than in higher latitudes. At Calcutta (lat. 22° 33! N., long. 
88° 19’ E.) the pressure is highest in January, decreasing antil 
July (29-43 inches), and thence again rising until January 
(30:101 inches), thus ehowing an annual range of 0°67) inch. 
At Macao, in China (Jat. 22” 10’ N., long. 113° 32’ E.), the maxi- 
mum in December is 30-262 inches, and the minimam in June 
29816, the difference being O445 inch. At Berlin (lat. 52° 
30° N,, long. 13° 23’ E.) the maximum in December is 29-996 
inches, and the minimum in June 29-816, the difference being 
0'180 (the increase from the minimum to the maximum is not 
marked by any decided regularity). At St, Petersburg (lat. 
59° 56’ N., long. 30° 19’ E.) the maximum in January is 
29-922 inches, and the minimum in July 29-786, the difference 
being 0/137 inch. 

The periodical variations are less on heights, owing to the 
eolumn of air above any elevated place being shorter. Thue 
Jomaeest Kaemtz gives the daily fluctuations at Zilrieh as 
Sirol. 0-0624 inch, and on the Fanlharn as only 0-042, 
‘Wom. Further, the curve of diurnal variation of the baro- 
meter on the Faulhorn differs from that in the valley. On the 
former the barometer falls from noon until about 6 4.M., and 
then rises until about noon, thus showing only one maximum 
at about noon and one minimum at 5 A.M., whilst in the valley 
two maxima and two minima occur, as has been pointed out 
above. The observations of Kaemtz, Martins, and Plantamour 
show that the non-periodical variations are also less on heights. 

The non-periodical variations are much more considerable 
than the periodical. They are greater in the colder months than 
in the warmer, and greater in higher latitudes than 
near the tropics. Thus the variations between the 
mean monthly maxiruum and minimum are at Bata- 
via (lat, 6° 12’ 8.) 0-0117 inch, at Havannah (lat. 23° 9° N.) 
0°0250, at Berlin (lat. 52° 30’ N,) 0100, at London (lat. 61° 
31 N.) 01092, and at Christiania (Jat. 59° 55’ N.) 0130 


Non-peeioille 
al varia 
tions. 
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Charts have been published laying down the isoharometric 
Nines, or lines connecting the places where the barometric 
readings give the same mean montbly fluctuation. The term 
dsobetric lines, on the other hand, has been applied to lines 
showing an equal mean atmospheric pressure at different 
places for the year (annual ixobare) and for the different 
months (monthly jaan These isobaric lines are of the 
greatest i for meteorological purposes, as they enable 
na to determine the prevailing winds and the climatic condi- 
elon sorted ghaa 

cause of the barometric fluctuations is the 
Bed catiousty arying distribution of temperature; 
and in connection with it there is a second cause— 
Sach the varying amount of moisture of the air. Air being 
heated becomes lighter, rises upwards, and escapes to 
levels ; the pressure of a heated column of air must, 
therefore, be less, whilst a colder column of air of the same 
height must be heavier. Movements of the air may at one 
‘time cause currents of different temperature to lie over one 
another, and at another time may lead to their diel 
thus causing continual fluctuations, Of the sum total of the 
atmospheric a small part is not produced by the air 
LO) Het tat by by the aqueous vapour contained in it. 
When part of the latter condenses—that is, when it takes the 
form of minute vesicles, or is precipitated by min or dew—the 
column of air loses in weight in proportion. The winds exercise 


The physiological effects on the human organism of the 
-oedinary periodical and and non-periodieal Auetuations of barometric 
7: e, though evidently of i 


Some light may, however, 
@ consideration of the effects due 
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Liebig. When the pressure is increased by from balf an atmo- 
sphere to two atmospheres, the principal effects seem to be 
increase of vital capacity of the lungs, diminished frequency of 
respimtion and of the pulse, the latter gaining in etrength at 
the same time, increased absorption of oxygen and excretion of 
carbonic acid, and also increase in appetite. 

‘The observations on the effects of rarefied air having mostly 
been made in balloons and during the ascents of high moun- 
Xiteveor tains, cannot be entirely separated from the effects of 
mesietsis accompanying influences, expecially of variations of 
temperature, of moisture, light, electricity, and ozone; and in 
mountain ascents the effect: of exertion is frequently added asa 
disturbing element. 

As regards the effect of moderate rarefaction, I have notes 
of 28 instances in which Alpine toura were made without 
exertion—that is, making use of sedan chairs and carriages, 
‘Two of the travellers were healthy and vigorous, 21 were 
healthy but not thoroughly robust, 6 were suffering from 
chronic disease of the heart or lungs. The ascents took 
place partly from the sea level to a height of 3,500 feet, 
partly from places 1,500 to 2,000 fect above the sea to 7,000, 
10,000, and 11,000 feet. During the ascents from the sea 
level to 3,500 feet, or from low-lying valleys to an eleva- 
tion of 6,000 feet, all the travellers felt very well; their 
spirits rose, and their appetite increased, and 10 out of 14 
felt more thirsty; a moderate acceleration of the pulse by 
4 to 10 per cent. took place; and in 9 ont of 12 the fre- 
quency of respiration rose by 3 to 4 per cent.; all of them, 
even the invalids suffering froin disease of the heart or lungs, 
could execute easy movements without discomfort and with 
the sensation of increased elasticity and force. When rising 
higher, as far as 8,500 feet, the conditions remained the same, 
even with the invalids, as long as they kopt at rest ; slight 
movements, however, produced in all of the subjects a decided 
increase of the frequency of pulse and respiration, which became 
considerable in those not used to the mountain air, and was in 
some instances as high as 80 or 90 per cent. In one of the 
patients, suffering from extreme mitral regurgitation, these 
symptoms were accompanied by vertigo and nausea, evidently 
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arising from cerebral aniemin. In some of the subjects, who 
were used to mountain climates, the muscular energy was even 
‘at this height augmented, and movements seemed to be easier, 
‘Eyen an ascent as high as 10,000 feet, which was undertaken 
by a consumptive invalid and one suffering from aortic regur- 
gitation, also by five moderately healthy subjects and one 
thoroughly robust individual, did not cause discomfort ax long 
as they kept quict, although the frequency of pulac wos 
increased by 8 to 25 per cent.; however, as soon ag they began 
to walk uphill, both invalids (the one with heart disease and the 
other with pulmonary affection) were attacked by considerable 
dyspnoa. The former even passed into n fainting condition, 
the radial pulse becoming almost imperceptible and the heart's 
action very irregular, which symptoms disnppoared after a few 
minutes, owing to rest and the administration of wine, with the 
exception of nausea and sickness, increased peristalsis of the 
intestines, and tenesmus. These symptoms passed off only 
after the patient had been carried down to an elevation of 
8,000 feet. 

Tn the case of the consumptive invalid, the frequency of 
pales was incrensed by 20 per cent. while resting, and by 
65 per cont. while walking gently uphill, in the latter case 
with i ity of the rhythm ; the symptoms of mountain 
sickness, as observed in the invalid with aortic disease, 
were wanting. After a rest of one or two hours the compara- 
tively healthy subjects could walk a short distance uphill y with- 
ont being co much affected, as regards the action of the heart 
and lunge, as previously, they having evidently become used to 
the elevation. Of three modertely strong su y 

robust individual vas ascended 


accompanied by great cheerfulness, increase of nppetite, and 
thirst, and great ease of movements; whereas the apparently 
vigorous subject, even when kept at rest, 
‘cent. more frequent, and when he ascended 
Sof egiged number of respirations be’ 
cent. ; he became, at the same time, exhausted and was 














respimtions rose. 
moderately, and slight fatigue with loss of breath took place 
when they began to walk uphill. After a short rest these 
symptoms disappeared, and did not return to the same extent 
when moderate exercise was taken afterwards, 
Bleeding from the mucous membranes did not take place 
in any of the cases, and the bodily testspemPns am 


Roma to the normal rate as soon as this condition disap- 
peared—that is, after several hours. All the subjects 
perspired comparatively little at an elevation of 3,500 feet, 

If we make a summary of these symptoms, we find that at 
moderate elevations, ranging between 3,600 and 5,000 feet, 
the comparatively healthy exhibited, on the whole, only some 
increase in the rate of pulse and respiration, accompanied by a 
sensation of comfort and of ease in movements, also by increase 
of appetite and thirst and diminished perspiration. On the 
other hand, at greater elevations, ranging between 10,000 and 
11,000 feet, the rate of pulse and respiration is increased in 
many, and on slight muscular exertion the heart's action in 
some of the subjects becomes irregular and extremely weak; 
fainting and symptoms of mountain sickness take place, pro- 
bubly produced by cerebral anaymia, and remedied by stimulants 
and rest in a horizontal position. In a considerable number of 
moderately strong individuals the brain seems to become much 
more active at elevations above 5,000 fect, and in rare casos 
this activity is rather alarming; allied to it is the frequent 
occurrence of sleeplessness in n grenter or less degree. Wa 
have to bear in mind, however, that on mountains most persons 
can do with a smaller amount of sleep than in plains or on 
the sea, 

Another point frequently noticed in higher altitudes is that 
alcoholic beverages are much better tolerated. This may be 
owing to the increased drying power peculiar to rarefied air, Tn 
some persons, however, alcohol seems to act more strongly in 
elevated places, so that Solly accepts this as the rule for 
Colorado, 


a 
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‘The experiences of acronauts have been described, among 
others, by Gay-Lussc and Glaisher. The latter experienced 
wien 9 himself, nnd most of his companions, at an cleva- 
Seema tion of about 23,000 feet above sea level, increased 


disappeared quickly when the balloon sank, so that Glaisher was 
able to walk eight miles dirsetly after he reached the 
(‘British Medical Journal,’ 1862, vol. ii.) Crové-Spinelli, 


twice surpassed, death being apparently caused by coma and 
effusion of blood into the air passages, 
Here we have to refer to the important observations by 
Leyden, Lehwess, and others on miners and labourers employed 
sin the building of bridges, who, after working under a 
pressure increased to two or three atmospheres, return 
suddenly to the normal pressnre, The symptors fre- 
ines! quently observed were pain in the ears and joints, 
vertigo, and sometimes nausea; in several cases, 
however, there arose sensory and motor paraplegia, mostly end= 
ing in complete recovery after several daye, whilst some cases 
arene Tn a case where death took place after fourteen 
found in the dorsal region of the spinal cord that 
the posterior columns and the posterior portion of the lateral 
columns contained fissure-like gaps filled with masses of 
Yellowish cells. His explanation is that these fissures arise 
from rents in the tissue, caused by the sudden : 


of Canerial presure, as the heavier air, 
B 
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being under greater pressure, must, according to the laws of © 
gravitation, move towards a region where the pressure is less; 
Alsace and as the changes in the barometric pressure are — 

caused by variations of the temperature and moisture — 
of the air, we must look upon winds as the result of the difference 
and change in terperature, moisture, and pressure of the at- 
mosphere. For a more detailed discussion of winds and their 
Jaws we refer to the excellent works of Halley, Dove, Mabry, and 
other authors, In order to understand rightly the different 
conditions relating to winds, we have constantly to keep in mind 
the fact that air expands and becomes lighter by being heated, 
and that it rises ton certain height, whence, owing to gravi- 
tation or aspiration, it must flow away in another direetion, 
while heavier air will flow in below to supply its place, 

This is well illustrated by the land and sea breeses, which 
are mort important from a climatological point of view. In 
tandanten Coast districts, some hours after sunrise, the land and 
meus the strata of air over it are more heated than the air 
over the sea; the heated air from the land riees and flows off 
from higher regions towarde the sea, whilst the cooler strata of 
air over the sea flow towands the land, and thus produce the 
sea breeze, which, beginning moderately, increases in force 
until it is strongest during the first. hours of the afternoon ; it 
then decreases, being succeeded bya calm about sunset. After 
sunset the land and the air over it, owing to radiation into 
space, cool down more quickly than the sea, and the colder and 
donser air from the land flows towards the sea, giving rise to 
the land breeze, whilst the air over the sea rises upward and 
flows off in the opposite direction, Similar phenomena are 
observed on the large fresh-water lakes of North America, and 
toa lesser extent on the inland lakes of Europe. 

Other local winds, important in regard to many climatic 
health resorts, are known as mowntain and valley winds, In 

mountainous countries, after sunrise, the bottoms of 
auwtty the valleys and the lower slopes af the mountains be- 
win come gradually heated, and by them the lower strata 
of air, ‘The latter, owing to their expansion, rise along the 
mountain slopes, thus producing the valley wind, also called 
morning wind, which at places of higher elevation blows qnite 
regularly 1 or {ter sunset, on the 












parts, i 
than the places situated at higher levels. This phenomenon, 
however, is not confined to the bigher mountains, but influences 
climatic conditions to a great extent even in districts having but 
‘slight elevations. We often find that houses built on the top 
and the slope of hills are warmer in the evening and at night 
than houses situated at lower levels in the valley, the rule that 
temperature decreases with increasing height becoming thus 
reversed, and particular attention has to be paid to this cir 
cumstance in the consideration of local climates, 
‘The Trade Winds, Mr Roiee abe apace seep 
‘attract our attention chiefly in considering sea voyages under- 
taken for the ake of health, The ascending current 
Bilt” produced near the equator by the heating of the 
earth and of the air in contact with it, after reaching a 
certain height, flows off towards the poles on either side—Anti- 
Trades —whilst, owing to aspiration, colder and heavier currents 
Proceed from the poles towards the equator—Trade Winds. 
to the rotation of the earth on its axis, the trade wind 
‘on the northern hemisphere takes a direction from north-east 
to south-west, while south of the equator the wind will blow 
from the south-cast to the north-east, The belt in the region 
‘of the equator, where these winds meet, is called the Region of 
Calms. The Return or Anti-Trades in the upper regions are 
‘modified by the rotation of the earth so as to become south- 
west or north-west, winds, according to the hemisphere. At 
distance from the equator they desoend lower, and in 
des flow often side by side with, and in opposite 
tions to, the polar currents or trades, and aro frequently 
Says hy meeting them, part of their moisture being 
c d as fog, min, or snow. The c 
currents causes different inter 
table, taken from Miller's ‘Cosmical 
iweney of the different winds, caloaloted fer dife 


per 1,000 days :— 
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for Western Europe, and more especially for England. 
‘wind blows over the warm Gulf Stream, it is r 
and moist, thus being the cause of a striking feature in thi 
climate of this country, which is shared more or less by 
whole of Western Europe. 





water, and forests; and their moisture, 
are thereby diminished. In the Indian Ovcan the trade ‘ind 
though considerably modified by the configuration of the sur- 
rounding continents, form regularly alternating winds blowing 
from the gsonth-weet from April to September, and from the 
north-east during the remaining months, and are called Mon- 
soons. Heavy showers of rain are a frequent canse of violent 
winds, the sudden condensation of large quantities of water 
producing considerable rarefaction of air, so that by aspiration 
air is attracted from long distances. 
Tn most countries there are winds known under particular 
names, which are important climatic factors. Though some- 
times originating in local conditions, in the majority of cases 
they arise in distant regions, being merely modified hy local 
conditions. 
‘Thus in Arabia, Persia, and other parts of the East a hot 
and dry wind coming off the desert is known by the name of 
Simoom (i.e. poisonous wind); in Egypt a_ similar 
Kime wind, blowing for about fifty days in spring, is called 
* Khamsin (fifty); in Guinea, and in the countries 
situated to the west of the Sahara and on the west coast of 
Africa, there i the Harmuattan, which is felt as far as the Cape 
Verde Islands. 
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The Sirocco is a hot, southerly, and south-easterly wind 
from Afriea, which blows over Italy and is much feared in Sicily 
Stree aud especially in Palermo, It may be a moist or dry 
“ser wind at different places and in different times, accord- 
ing to the districts over which it has swept on its passage. 
A similar wind is the Solwno of Spain, 

‘The Fokn of Switzerland has been much under discussion ; 
it isa warm and dry wind, appearing with particular violence 
ag in the north-castern portions of the Alps, chiefly 
during the latter part of summer, in autumn, winter, 
and spring. Formerly it was regarded as connected with the 
Sahara, but the researches of Dove, Miihry, and Dufour have 
shown that it is a modification of the equatorial current moving 
from the Atlantic over Europe in a direction from south-west to 
north-east, ‘This current, though originally warm and moist, 
loses the greater portion of its moisture by discharging it on the 
‘western slopes of the Alps; thus,the author had occasion in the 
latter part of the suromer of 1864, whilst the Fihn was blowing 
and the sky overcast, to observe a relative moisture of but 50 
per cent. together with a temperature of 82° F. 

A wind of great importance to the health resorte on the 
south coast of France and the whole Riviera is the Mistral 
atiann, _‘(Sallled * Muestro” in Italy), a north-westerly wind, 

blowing from the Rhone valley and Provence, which 
makes itself frequently and disagreeably felt in the resorts of 
the Riviera, particularly in February, March, and at the begin- 
ningof April. It is a dry and violent wind, being often very 
cold whilst the aky is clear. 

Winds are important factors in climatology, owing to the 
sudden changes which they frequently cause in the tompeniture, 

moisture, and pressure of the 
“2 im a certain sense they can 
district to another more or less 
Bgitaies thant purity of the air, and 
in hot climates, where they counteract, the gener 


a the frequency of easterly, statist southerly 
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winds at a given locality, but we must consider the character 
which winds from certain directions have in different regions and 
ut different seasons, Thus, easterly winds in one country may 
convey dry heat, in another country dry or moist. cold, and in 
athird moist warmth; and in the same country it may be a 
hot wind in summer and a cold wind in winter, thus showing 
that the characteristics of the winds have to be etudied 
separntely for cach place. ‘The influence of winds is well shown 
in the British Isles and in Brittany. The south-west winds 
are for these regions equatorial currents, and therefore 
warmth; and as they pasa on their way over the Atlantic, and 
more especially the Gulf Stream, they are siturated with 
moisture, and therefore bring to these countries moist warmth 
in winter; and the air of the land being colder, part of the 
moisture must condense and give rise to fogs, clouds, and rain. 
The winter temperature of these countries, compared with 
other districts situated in the same parallel of latitude, is con 
siderably raised, owing to the prevalence of these winds, the 
moisture conveyed by them, at the same time, diminishing 
radiation and causing a more equable temperature. As a con~ 
sequence the meadows rarely lse their green appearance, and 
many evergreen shrubs, such as rhododendrons, laurels, and 
myrtlea, grow in the open air, which require artificial warmth at 
many places of the European continent lying much more to 
the south. In summer, on the other hand, these south-west: 
winds, blowing, as they do, over the sea, which is cooler than 
the continent, bring moisture to and lower the temperature 
of the land, thus producing cooler days in summer, continuously 
high temperatures being rare at thet season. The air, being 
moist, aleo gives rise to the formation of clouds,and thus lessens 
the force of the direct sun's rays. Hence such plants as require 
continuons summer heat grow badly, and the cultivation of the 
vine, for instance, is 4 matter of impossibility. The south-west 
winds also raise the temperatare in winter and lower it im 
summer, thus producing a more equable but somewhat dull 
and damp climate, The east and north-east winds, on the 
other hand, blowing over the north-east of Europe and the 
adjoining parts of Asia, where cold reigns in winter and heat 
in summer, bring these characteristics, though somewhat. modi 
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fied, to the British Isles. As a consequence, winters in which 
south-west winds prevail are conspicuously warm in England 
and Brittany, whilst at the same season the prevalence of east 
and south-east winds lowers the temperature and makes the 
air drier. Conversely, in summer these countries have com- 
paratively low temperatures, with much rain, when south-west 
winds prevail, and the opposite obtains on the prevalence of 
east and north-east winds. It is, therefore, necessary to know 
how often winds of a certain kind blow at a health resort, to 
what extent such a place is exposed to or protected from them, 
and in what way the winds are modified by the configuration of 
the neighbourhood. According to the temperature and moisture 
of the current and its velocity, which may vary from one foot 
to 120 or 150 feet per second, more or less heat is abstracted 
from the body, and more or less moisture evaporates from its 
surface. Cold currents of some strength are, therefore, dan- 
gerous to invalids suffering from affections of the lungs, rheu- 
matism, and gout, whilst moderate currents act beneficially, 
especially in warm weather. Their bracing effects being more 
or less pronounced, they render a climate stimulating, require 
some accommodating power on the part of the organism, and 
keep it in training; on the other hand, the existence of a cer- 
tain amount of bodily vigour is necessary. 


VI. THE ELECTRICAL CONDITIONS OF THE 
ATMOSPHERE. 


The electricity of the earth seems to be always negative, 
while that of the atmosphere is almost invariably positive. Of 
10,500 observations made at Kew during the years 
1845-47 positive electricity was found 10,176 times 
and negative electricity only 364 times. When the sky is clear 
the electricity is always positive, whilst the few results showing 
negative electricity to be present are almost all obtained during 
heavy showers of rain ; during fogs, on the other hand, according 
to Schiibler, the electricity is highly positive. It is stronger 
in projecting and highly pointed objects and conical mountains, 
stronger at a distance from than near the ground (Petier, 


Beetrictty. 
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Quetelet, Becquerel, and Breschet), and or er sett 
thanon lowlands. The electricity of the 
in winter than in summer, and is premersn roie 
from this month to June and then increasing again 
to January. Like moisture and warmth, with whieh it ix 
closely connected, it is subject to diurnal periodical variations — 
that is, to « double maximum and minimum (Saussure and 
Schiibler). It rises from daybreak to the first maximum be- 
tween 6 and 8 A.M. in summer, and at about 10 aot in winter; 
it then falls to the first minimum between 4 and 6 P.M. in 
summer, and at about 3 p.m, in winter; it rises to a second 
maximum 14 to 2 hours after sunset, and then deereases to a 
second minimum, which is reached about daybreak. The sources 
of electricity are said to be evaporation, vegetation, oxidation, 
and other chemical processes, and friction. According to Peltier 
and Lamont, however, the negative electricity of the earth's 
surface seems to be the chief agent in the production of the 
electricity of the atmosphere when it contains aqueous vapour. 
The connection between the electricity of the air and of 
the clouds with thunder storms is well known, but it does not 
follow that with increased electricity in the air there is a greater 
nomber of thunder storma ; on the contrary, in winter, with more 
electricity, thunder storms are rarer than on lower or moderate 
elevations, as shown by Plantamour by comparing Geneva with 
the hospice on the Great St, Bernard, the average annual 
number of thunder storms being twenty-five or twenty-six in 
Geneva, and only seven at the hoapice. 
The physiological and pathological effects of the different 
variations of atmospherle electricity are probably of great im- 
portance, but unfortunately we have no accurate knowledge 


regarding these points, 


GENERAL CONSIDERATIONS ON CLIMATIC 
INFLUENCES. 


If in the preceding panigraphs the different elements or 
factors of climate were considered separately, this was done 
simply with the view of clucidating to a certain degree the 
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part which individual elements take in it, We must not, how- 
ever, imagine that in nature—that is, in the climate of a place 
Maanerant —any single clement existe by itself; but these factors 

always act more or less together, depend on one 
another, and are in close mutual relations. According to the 
prevalence of one or the other element, or rather of one or the 
other group of elements, combined effect is produced, differing 
and changing without limit, and called in popular phraseology 
weather, If we bear in mind how important the ‘weather’ 
is to individuals and to a country, we cannot wonder at its 
being the constant topic of conversation, Goethe says that on 
occasions when medical men mect non-medicals it is very 
natural for the conversation to turn almost constantly to 
matters relating to health or medicine, because these subjects 
are of the greatest use to all the members. This remark would 
apply even more to the weather, which makes itself felt con~ 
tinually, and the origin of which appears so obscure. The kind 


Fegion or place, or of a certain part of it. 
We have already explained that the chief characteristics 
of the climate of any place are due to its latitude, and 
that, supposing the earth were a uniform sphere, 
=. the climate of any place could be determined from 
the relative position of the earth to the sun at any 








night ; whilst the tempersture, moisture, and pressure of the 
‘air, the amount of light and of winds, differ frequently, 
owing to secondary influences, from the condition as arrived at 
by inference. Among these secondary or modifying influences 
ranks first the fact that the earth's surface consists partly of 
| partly of water, whilst the conditions ax regards 
_Fadiation, and cooling differ in each case, and the 
of land and water is very irregular. 
Ve have pointed out above (p. 17) the effects of water at 
‘different temperatures and the action of ocean cur- | 
_ rents—on the one hand of the warm currents, such a8 


a 
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the Gulf Stream, which in higher Intitudes mise the tempérn= 
ture in winter and lower it in summer ; and, on the other hand, 
of the cold or polar currents, which reduce the temperature of 
the coasts washed by them, causing their isotherms to dip 
down towards the equator, as-may be well scen on the cast 
eoaste of North America and Asia. 

At this place we have also to consider briefly the effects of 
large tracts of water in the interior of a continent. In the 
tolaad paragraph on the influence of warmth on water we 
mks have indicated the greater capacity of water for 
warmth, the evaporation on the surface owing to the sun's 
hent, and the circumstance that the strata of air over water 
take up less heat during the day and part with their heat lees 
readily at night, Hence air currents are produced, for the air 
over the shore, being more heated, risex during the day, and 
the air over the surface of the lake is drawn to the shore by 
aspiration, whilst the opposite obtains at night, Consequently 
the climate of the coast line round large sheets of water is more 
equable in.summer than the climate of places having the same 
elevation but situated at a greater distance, whilst the summers 
ar¢ also cooler and damper. Towards the end of antumn, and 
in winter, the coast districts cool down more quickly than the 
surface of the Inkes; a current sets in from the land towards 
the lake, and hence the land is no longer warmed by the stratum 
of air over the Inke, except when a wind blowing across the 
luke carries to the land the damper and moister atmosphere. 
With this reservation it may be laid down as a rule that inland 
Jakes in autumn and winter have no tendency to mise the 
temperature of the adjoining const districts, When they are 
frozen in winter their influence can searcely be distinguished 
from that of frozen land; if, however, they remain covered 
with ice in spring, their effect is similar to that of snow and 
ice fields—that is, they chill the air passing over them, and 
through it the surrounding districts, thus giving occasion to 
cold and late springs, a8 is the case in the region of the great 
inland lakes of North America, 

Ina general way it may, therefore, be said that with some 
exceptions the presence of large tracts of water has a lowering 
effect on the mean annual temperature of the surrounding 








INFLUENCE OF CONTINENTS. i 
regions, chiefly owing to their diminishing the summer tem= 
perature. 

In contrast to the influence of the sea on climate, that of large 
tracts of continental land in thia: The land is more heated by 
emt the fun during the long days in summer; on the 
Sie other hand, the cold in winter ix more considerable 
in higher latitudes, because little heat is received 

from the sun and much is given off by radiation, this latter 
being more active owing to the ciroumstance that the compara— 
tively dry atmosphere and the frequent absence of clouds 


present no great obstacles to the escape of the heat radiated 
from the earth. Hence centres of cold with increased atmo- 


tudes, such as in the north-east of Europe and the adjoining 
parts of Asia and in the north of America, whence cold winds 
stream towards the regions with a lower atrnospheric pressure. 
cause must be attributed the cold north-east winds 

spring blow in the British Isles and over the 































making the summer months less hot, less dry, and less sunny. 
‘The conditions with regard to the North American continent 
‘are similar, with the exception that there the large lakes exert 
a modifying influence, particularly in summer, by reducing the 
to acertain extent. These vast continents of the 

latitudes exhibit, accordingly, very great differences 
summer and winter, and influence the climate of the 

ring districts in the way mentioned, even for a con- 

ible distance. Vast continents in the region of the tropics 

| to a considerable degree in daytime, owing to the 
of the sun, and frequently undergo a considerable 
perature at night; thus the Sahara, in North Africa, 


drying effect on the neighbouring regions 
come from it. The same applies to the 
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‘On a former occasion we have drawn attention to the infla~ 
euce exerted by the elevation of a place on its tem~ 
pots perature, moisture, sind barometrical conditions; but 
there are other effects due to the configuration of the 

surface. 

Arid plains of great extent become heated and cool down 
uniformly. In the absence of winds the cold stratum of sir 
remains at rest. over the ground, thus causing great 
differences between the heat of the day and the cold 
of the night, but less variety in the moisture. Hf, on the other 
hand, the plains are damp and marshy, the heat causes 
yapour to rise, which on arriving at the higher and colder 
strata of air condenses into mist and clouds, whilst extensive 
fogs must form near to the ground when the lower strata cool 
down. 

In billy districts—thnt is to say, in regions whore hills of 
moderate elevations alternate with valleys—the case is different. 
nya Even if soil and vegetation are the same there is a 
= difference in the amount of heat received from the 
sun, in radiation, and in currents, thus causing, according to 
the locality, different conditions which find their explanation 
in the physical laws of heat, pressure, &c., and are of grest 
importance with regard to the local climate of differently 
situated dwellings. In a general way it may be said that in 
hilly districts, owing to the unequal heating and the currents 
caused thereby, the conditions of temperature and moisture are 
subject to more frequent changes, that they have a tendency 
to equalise, and are less extreme than on large plains, 

Isolated mountains influence their surroundings differently 
according to the weather. During clear sunshine the summit 
is soon heated, radiates heat into the surrounding air, 
howtel and lowers its relative moisture ; when the sun ceases 

to shine it quickly cools by radiation, lowers the tem- 
perature of the surrounding air, and increases its relative mois- 
ture, thus sometimes giving rise to the formation of clouds. 
Accordingly it produces extremes of temperature and moisture 
in the surrounding atmosphere when the sky is clear, whilet 
these effects are wanting when it is overeast, und take place 
only to a very limited degree when there is a wind, owing to the 
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rapidly equalising effect of the latter. Compared with low-lying 
inland places of the same latitude, the climatic characteristics 
of high isolated mountains are as follows (proper correction for 
altitude having been made): No great extremes of 
in the course of the year, less cold in winter and leas heat in 
mummor, and a clearer aky. This will also, ax a rule, bold good 
in comparing them with low-lying places in higher latitudes or 
with stations having the same altitude but sitnated in valleys. 
opps eamamnale or ranges of mountains is very 
different according to height, extent, slope, iepaakd ad 
eg tion, configuration of the surrounding valleys, &. 
P= Reiisseugserss dicta nail oie perce 
see gre certain regions of cloud, where, during the warm 
months, part, of the moisture rising from below is condensed. 
‘The stratum of cloud thus formed has the effect of lessening 
the extremes by diminishing solar and terrestrial radiation, and 
gives rise to a modification in the law that temperature de- 
creases with increasing height, the rate of decrease being less 
in the region of clouds, as the author himself had repeatedly 
occasion to verify. PF 
Tn contrast to this stratum of cloud, which arises owing to 
the ascent of warmed air, is the formation of clouds on the 
windward slopes of mountain ranges, which ia caused 
= ‘by moist winds striking against the slopes, ascending 
on them, and passing over the summit of the ridge. 
Tn the case of there ascending winds the air is cooled partly by 
‘at colder regions and partly by expanding in conse~ 
quence of diminished air pressure, The result of this cooling 
‘of the air is that a variable portion of its moisture is condensed 
nto cloud, rain, or snow. The wind arriving on the summit 
descends on the leeward slope of the mountain, or mage of 
‘mountains, in a variable, slanting direction (Germ. Windfall), 
‘and not straight down the slope. The air becomes condensed 
g its passage and gets warmer in descending, just as it 
in ascending, and loses in relative humidity at 
time, owing to the greater capacity of warmer air for 
» Hence a wind which is warm and moist on the 
und side of the range becomes a dry wind to the leeward, 
shown by Dove and others with regard to the 
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Féhn. Dove's and Mihry's investigations on the subject of 
winds, and the lucid exposition given by Lorenz and Rothe, are 
very instractive. The stratum of air between the mountain 
slope and the Windfall is called windshade. The distance 
at which the Windfall reaches the ground amounts, necord~ 
ing to Mihry, to 60 or 80 times the height of the mnge over 
which the wind has passed, but is in many cases less by one- 
half, depending partly on the temperature prevailing in the 
windshade. Owing to the abstraction of moisture from the air 
by ranges of mountains situated to the windward, the climate 
of a region is drier to the leeward, and the extremes are 
greater, as is shown in Norway and Sweden to the windward 
and leeward of the Dovre Fjeld mountains. In some cases 
ranges of mountains afford protection from winds by diverting 
them; in others they lead to a diminution in the amount of 
sunshine, with its consequences, and to many effects confined 
to a limited area which have to be considered separately 
according to the individual cases, 

The climatic charcteristics of plateaux vary a good deal, 
but they are, on the’ whole, due to their elevation and to the 
canner, PECuline feature of plains, When the sky is clear 
— they become heated rather quickly and uniformly 

during the day, lateral currents being rare, whilst at 
night they cool rapidly ; hence great extremes of temperatare 
and moisture prevail. In winter, owing to clouds or mists fre~ 
quently diminishing radiation, the average temperature is not 
80 low as at other places of the same elevation above the sea 
level ; and the mean annual temperature is somewhat higher, 
being considerably so in some situations (Rocky Mountains). 

The greatest diversity is met with in valleys, according ta 
their direction, the manner in which they commence and end, 
Shes the protection they afford from cold and moist winds, 
Ratureest and according to the height and slope of the moun- 
mom tains on either side; each valley has indeed its «pecial 
features. Of great importance is the length of time they 
enjoy sunshine, and its intensity, whieh depend on the height 
of the mouutain wails in the direction of the sun, on the 
breadth of the valley and ite direction to the points of the 
compass. In broad valleys insolation is very powerful, 





VALLEYS. 6s 
effect is increased by reflection from the slopes on which the 






sun shines; radiation is also powerful when the aun is with- 
drawn, and the consequent cooling is increased by the descent: 
of cold air along the slopes. Therefore greater extremes of 
temperature and moisture are met with in such valleys, ax 
regards diurnal range, than on the slopes and summits of 
mountains. Moreover, in autumn, winter, and spring the 
lower valleys are frequently covered by mist, whilst the apper 
slopes and peaks are exposed to the sun; and, in addition, snow 
‘mostly remains longer in the valleys than on the sunny slopes. 
Hence the winter temperature at the mountain stations of 
Swiizerland is generally not so low, and the summer tempera 
at stations having the same elevation, but 
it valleys; thus, for instance, at the mountain station 
of Rigi Kulm the cold in winter is less by soveral degrees, 
and the warmth in summer greater by three degrees, than 
at Bevers, in the valley of the Upper Engadine. Narrow, 
ravine-like valleys, on the other hand, allow only little sun 
shine to penetrate to the bottom of the valley, thus being less 
heated daring the day, and giving off less heat at night by 
radiation, the amount of the latter being further diminished 
‘owing to the fact that the air in the ravines is more saturated 
with moisture by the rivulets and the dampness of the soil. 
‘Such narrow valleys are frequently a source of fogs and clouds 
for the mountainous districts in the neighbourhood, the climatic 
conditions of which are thereby rendered leas excessive, 
It is of great importance to the elimatie conditions of a 
ee coee it lies on the sunny or shady side of a mountain 
psage. In the northem hemisphere the sunny side 
the slopes with a S.E., 8. or S.W. aspect, 
vend the shady side those facing N.E., N., and N.W. 
Lae the period and duration of sunshine, which 
t to the seasons. The sun's power, however, ix 
by the Inclination of the slope, the vertical rays of the 
more heat than those falling on the surface of the 
obliquely. ‘The snow line is higher on the sunny than 
side, the difference im height amounting in some 
between 1,500 and 3,000 feet. The snow melts in 
funny cide for weeks, and even months, sooner, 
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On the other hand, temperature and moisture are subject to 
greater variations than on the shady side, Generally speaking, 
in the northern hemisphere the south-western side is the 
warmest, and the north-eastern side the coldest, whilst the 
western is mostly somewhat warmer than the eastern side. 

Besides sunshine, the direction towards the 
winds is important, particularly regarding the moisture they 
contain. In Europe the south-western slopes, although re 
ceiving less warmth, are mostly less dry than the south-eastern 
slopes, nnd some regions are therefore less warm ot certain 
sonsons; thus, according to Kerner, the south-western slopes 
in the neighbourhood of Innsbruck are mostly cooler in summer 
than the south-eastern slopes. 

We have described above the effect of higher ranges of 
mountains on winds, particularly in wringing out of them 
Intuence et part of their moisture, The currents originating in 
seer the mountains themselves also. exercise a correspond- 
ingdistriee. ing influence on the adjoining districts, An instance 
iy afforded by the mountain and valley winds, as explained in 
the chapter on § Winds;" similar enrrents being considerably 
modified according to different regions. 

A further influence, as will be easily understood, is caused by 
the chilling effect lange fields of snow or ice have on currents 
passing over them, and carrying this cold to other districts, 
Not only do the permanent ice fields exercise such an influence, 
Dnt also snow melting early or falling late, as the case may be. 
The effects of such icy winds will be familiar to many of 
those who have travelled in districts to the south or north of 
the Alps or Pyrenees; they are particularly noticeable in 
spring and autumn, and, as a consequence, the climate of 
regions adjoining ranges of higher mountains affords during 
these seasons frequent contrasts between warm sunshine and 
damp cold arising suddenly. 

The influence of the soil on the temperture and moisture 
of the lower strata of the air is manifold even if the inclination 
Contition og Of the surface is the same; the quantity of moisture 
‘hnvwi — which it absorbs, the rate at which it allows the 
water to pereolate, the rate at which evaporation takes place, 
the capacity for warmth, and finally the rapidity with which 
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eae tates ix onal dom very bs Recondition af 
The mean temperature of the ground, if it is not covered 
by much snow, and if the quantity of rain is pretty equally 
distributed, is almost identical with that of the air; but if the 
ground remains covered with enow for a great part of the year, 
it is warmer than the lower strata of air; thus its mean annual 
temperature in Semipalatinsk, in the south-west of Siberia, ix 
9 F. warmer thai that of the air. The diurnal variations of 
temperature of the air do not penetrate more than 3 fect into 
the ground, varying according to the rato of the external 
change of temperature. The variations attending the ditferent 
seasons penetrate to a greater depth; but, according to ob- 
servations made by Forbes, not more than 36 feet. wt. Edinburgh, 
and ata depth of but 23 feet they are scarcely noticeable ; deep 
in the ground they take place later than on the surface. ‘Thns 
Forbes found in Edinburgh in January the greatest warmth at 
the depth of 23 fect and in July the greatest cold; J. D. 
Everett found in Greenwich, at a slightly greater depth, the 
ighest temperature in November, and the lowest in the begin- 
ning of June; whilst at a depth of 11} feet he found the 
highest on September 25, and the lowest on March 27. 

__ Professor James Elliot's experiments with different kinds of 
soil show that dry clay can absorb ite own weight of water, dry 
garden mould more than half its own weight, and dry snd 
Tittle more than a third of ite own weight; also that under the 
fatne circumstances sand loses the water it contains more 
garden mould, and the latter loses it more quickly 
than clay. Light-coloured, dense, and moist soil is warmed 
Jest quickly than dark and loge eandy soil, but loses ite warmth 
more slowly in the evening. Rocks do not become so hot as 
sandy sail, beeause, being better conductors of heat, they 
part of the heat to lower regions. 
According to A. Buchan the effect of drainage on the tem- 
of the soil is the following:—{1} The mean annual 
temperature of arable land is raised nearly a degree 
Atal by drainage. (2) The temperature of pasture 
also raised, but not to the same extent (0°), (8) 
Toses less heat by evaporation. (4) The tem- 
r 
























it, on the origin and spread of different disenses, the researches 
of Pettenkofer, Bowditch, Buchanan, and others have furnished 
‘ns with valuable information, though we cannot here enter 
into a detailed account of them. 

‘The difference in the temperature and moisture of the air 
‘over soils bare of vegetation, or more or Jes covered with 

is often very great, and varies according to the kind 

of covering and the times of the day and year. The 

difforent. kinds of vegotablo covering we will consider 
under three divisions—(1) forest land, (2) pasture land, 
(3) marsh land. 

1, Much has been done by the valuable observations of 
Ebermayer in elucidation of the influence of forests on the air 
Inttuvea ot 200 soil. As regards woodland soil, its mean annual 
fore temperature from the surface to a depth of four fect 
is several degrees lower than in the open country outside the 
forest, the difference amounting in some cases even to 20 or 
21 per cent., and the lowering of temperature, as regards 
Bavaria, being most pronounced in summer, less in spring, still 
Jess in autumn, and very slight in winter. The air in the 
forest itself is in the yearly average somewhat cooler than in 
the open country outside, the difference varying according 
to the nature of the forest, and the elevation of the ground 
above the sea level, and amounting on an average to almost 
10 per cent. In winter it is low during the day, whilst during 
the night the air in the forest is somewhat warmer; in spring 
the forest air is on an average 2° F. cooler; and in summer 
‘the lowering of temperature is greatest, averaging from 35° to 
45°, and being much greater (9° to 11°) during the heat of 
the day, and less in the evening and at night, when the tem= 
perature inside a forest may be even higher than in the 
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country. In autumn the air inside a forest is 09° cooler in 
the day and from 03° to 0'5° warmer at night, As regards 
moisture, Ebermayer eame to the following results: 

tion im forests proceeds twice, or three times, as elowly as in 
‘the open country; the absolute humidity is little altered, but 
the relative humidity is always increased—viz. on an average 
6 per cent., in the hottest month (July) even 10 per cent. and 
in the coldest (January) 3°77 per cent., variations taking place 
according to the extent of the woodland and the different 
mature of the surrounding land (whether dry heath or damp 
pasture), and being more pronounced in elevated positions (for 
instance, on mountains and mountain slopes) than on lowlands. 
‘Hence, in a general sense, it may be held that the climate of 
woodlands is more equable as regards the differences between 
day and night; that the heating by the sun is less, and that it 
does not occur till the later hours of the day; that the relative 
humidity is in excess, and that: precipitation is increased. ‘This 
Jutter fact can be easily understood on considering that the air 
in forests is some degrees cooler than the air in the open 
country, and that it is nearer saturation, so that in air currents 
which are nearly eaturated, part of the moisture must condense 
ou their entering the cooler forest. In deciduous (leaf-shedding’) 
forests thes: effects are chiefly confined to the time when they 
are in leaf, bat in evergreen forests they extend more or less 
‘over the whole year. Apart from its temperature and moisture, 
the air im forests bas other characteristics which, although 
‘not yot measured, are nevertheless important to health. We 
would mention the changes in the air caused by the exhalations 
froan the leaves, and affecting its proportions of ozone, oxygen, 
and carbonic acid ; other, particularly resinous, exhalations from 
‘the trees; and, owing to more frequent precipitates, the purifi- 
ee rctetiht te th Added to that is 
‘the fet that they moderate the light from the sun, thus affording 
daring summer a valuable therspeutic agent. More important 
T to the physician is the shelter from winds enjoyed in the 
amd its near proximity. This shelter from winds 
valy apply to the permanent, but also to temporary 
ding from local causes ; thus on cold winter days the 
| repeatedly occasion to observe that of tender exotic 
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shrubs those which stood below woods of fir trees remained 
uninjured, whilst those at the base of an uncovered slope had 
perished by the cold. This phenomenon is explained by the 
fact that the cold currents descending on the slopes during the 
night are stopped or mitigated by woods, whilst uncovered 
slopes do not afford such a protecting and moderating infinence, 
Woe aro thus furnished with valuable hints as to the selection 
of sites for dwelling-honses, 

‘The influences of forests and abundance of trees on the 
surrounding country have still to be more accurately studied ; 
we may, however, state that greater humidity, increased pre- 
cipitation, and lowering of tho extremes are caused by them. 

2. Under the term grase or pasture land we include land 
covered by grass, clover, and other low plants standing close 
Paste together. The soil of such land cannot in summer 

become heated by the sun to the same extent as a 
bare plain, because the sun’s rays do not strike the ground 
itself, whilet the plants continually give off heat by evaporation. 
In taking the temperature of the air over a tract of arid sandy 
soil, and over meadow land beside it, we have recorded in one 
instance for the air over sand 111° and over meadow land 
77° F.; in another instance 107-5° and 70° respectively ; in a 
third 104° against 71-5°, and also in other cases considerable 
differences, though not equally high. Radiation at night is 
much more energetic on meadow land, in consequence of the 
great extent of radiating surface afforded by the many pointed 
grass leaves, thus leading to rapid cooling and the frequent 
formation of mist, dew, or hoar frost. Generally speaking, we 
may, therefore, state that tracts of meadow land lower the 
temperature in summer, and increase the moisture in the air, 
whilst when the grass is dried up, or when the soil is frozen in 
winter, the differeuce is only small. Probably there are yet 
other effects, due to the processes of vegetation in mendow land, 
that have to be taken into account beside its action on the 
temperature and moisture of the air. 

8. In the case of marsh land the soil is always wet ; the air 
over it hag a greater relative and absolute humidity 
than the air over arable land, and its temperature is 
lowered hy evaporation; and the ground in the evening, at 
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night, and in the early morning is frequently covered by fog. 
Added to this is in many cases the presence of malaria, ren« 
dering similar districts in most cases unfit for invalids, unless 
the supposed antagonism between malaria and phthisis should 
lead some physicians to attribute a special influence to such 
climates. The influence of marshy districts, however, is not 
confined to the marshes themselves, but, owing to air cur- 
rents, it extends to long distances over level and hilly ground, 
and even to a certain, though not great, elevation above the 
level of the sea, 
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70 TREATMENT OF DISEASE BY CLIMATE, 


In 
CLASSIFICATION OF CLIMATES. 


Every clastifieation of climates is defective, more so even than 
the classification of drugs or diseases. The old division into 
Moteot zones is indeed very simple, but, useless for therapen= 
avin tien] purposes, because (as is indeed shown by the 
isothermal lines) within the area of two parallels of latitude 
may be comprised a great variety of climates, according to the 
elevation of the ground, its situation near the sea or inland, or 
on the east or west const of a continent. 

A classification based on the mean temperature of different 
districts—that is, the isotherms—has some advantages for 
medical purposes, and has been adopted in several excellent 
works by French authors. For instance, Michel Lévy (¢Traité 
d'Hygiéne publique et privée,’ 1869) recognises seven climates— 

1. Torrid or very hot climates ; mean temperature 81*5° to 
I? 

2. Hot climates ; 77° to 68°. 

3. Warm climates; 68° to 59°, 

4, Temperate climates; 59° to 50°. 

5. Cold climates; 50° to 41°, 

6. Very cold climates; 41° to 32°, 

7. Glacial climates, with a mean temperature below freezing 
point. 

The same author, in a more recent publication, gives a 
more simple classification, by dividing the earth’s climates into 
three large zonea— 

a. From the equater to the 30th and 36th parallels north 
and south respectively, 
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4. From the parallels mentioned to the 55th parallel north 
and south. 

¢, From the 55th parallel to the poles. 

Jules Rochard (article * Climat,’ in ‘Nouveau Dictionnaire 
de Méd. et de Chir.,’ t. viii, 1868) recognises five climates— 

1. Torrid or very warm climates, extending from the equator 
to the isothermal lines of 77° F. north and south. 

2. Warm climates, from the isotherms of 77° to those of 59°, 

8. Temperate climates, between the isotherms of 59° and 41°, 

4. Cold climates, between the isotherms of 41° and 23°, 

6. Polar climates, between the isotherms of 23° and 5° 

‘This classification has also been adopted by other French 
authors, such ax Fonssangrives and Lacassagne. But, although 
it bas the advantage of being perspicuous, it has but a limited 
value for the physician, because very different climates have 
the sme mean annual temperature. It simply shows the 
quantity of warmth received by a certain district or place in 
the course of a year, but it does not indicate the way in which 
‘thie warmth is distributed over the different periods of the year 

or day. Amongst places having a mean annual temperature 
of from 48° to 50° Fray be included places with mild winters 
and cold summers, and places with cold winters and very warm 
summers may equally show the same mean annual temperatare. 
‘The difference of temperature between summer and winter may 
be only 20° F. or less, or it may amount to 40° aud more, We 
‘will take as an example London and Odessa, because they are 
well known, though there are other places having the sume 
‘mean annual temperature with much greater differences. Both 
places have a mean annual temperature of somewhat over 
48° F., but their seasons, particularly summer and winter, show 
a considerable difference, 
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‘difference between summer and winter in Lomdon ix 
Odessa 414°, At different places on the south- 
coast of England, and at many places on the Irish 





Pesto ot the day to another. ‘Therefore the division of climates: 
to the mean temperature of different is 
mally insufficient. 
‘But even were the conditions of temperature of different: 
places accurately given by the mean temperature of the seasons, 
any classification based on that principle must be incom 
because other important factore—tho humidity of the air, ite 
purity, density, degree of motion, its conditions of light and of 
clectricity—would not be taken into account. 

‘The humidity of the air constitutes an important element, 
as we have seen above; and Von Vivenot, Walshe, Rohden, 
(©. T. Williams, P. Niemeyer, Thomas, Biermann, and others 
justly lay great stress on relative Aumidity in estimating the 
climatic value of a given place. For this factor is closely 
connected with the fluctuations of temperature, the diather- 
manous state of the air, und its conditions regarding ozone, 
light, and electricity. It also materially affects evaporation, 
and thus haz a direct and powerful influence on the organism. 
‘The proposition of Thomas,’ however, to make the relative 
humidity the chief basis of classification of climates fails, be- 
cause sufficient notice is not taken of the other climatic 
elements. 

For the same reason a division cannot be based on baro- 
metrical pressure or its fluctuations, nor on any other of the 
climatic elements taken separately, for every climate comprises 
not one but all—that is, a great many elements which are 
constantly changing and by their mutual relations produce an 
ever-varying whole. 

‘The deficiencies connected with every kind of classification 


1 Vierteljahrachrift der Klbinatolegte, 1876. ‘ 
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appear to us so great that we might almost feel disposed to 
proceed alphabetically, but this would require many repetitions: 
and would be unsuited toa compendium. We therefore will make 
the attempt to classify in different groups, which are marked by 


of our defective knowledge of the different climates, partly also 
for the reason that a given place might belong to two or more 
groups, according to the season of the year, and because in 
different yenrs the same place may present great variations in 
its climate (weather). 
‘Hence we recognise two principal groups of great extent— 
A. Marine climates. 
. B. Inland climates, 


A. MARINE CLIMATES, 


Tn this division we shall consider islands of limited size that 
fare exposed to the full influence of the sea air, and maritime 
Soon ae eoasts, which are powerfully influenced by the sea, 

the adjacent parts of the continent share 

more or less in determining the character of these climates, 
Under the same category may be classed the atmosphere over 
the sea as met with on board ship; but, on account of several 
‘peculiarities, sea voyages will be treated separately in another 
part! Such localities differ greatly in climate, according to 
their distance from the equator and the currents to which they 
‘are exposed, but a great many conditions are common to all of 
them, To begin with, they have, with very few exceptions, 
‘a more equal temperature than inland places; the difference 
“between summer and winter is les, and also that between day 
‘and night. As we have shown above, it results from the 
conditions of water, that during the day the sea ab- 
much more heat, the sun’s rays penetrating deeply, while 
| they simply heat the surface and are reflected by it. 
follows that during the day the surface of the sea 
Paber, of Stuttgnrt, was to have writton an article on Sea Voyages ; 


‘not appear In Liemseon's Theruprutice, auc we wre informed that Dr. 
to treat the subject in a separave work.—Ty. 















humidity too there is more equability, the air conveyed by the 
winds being always to a certain degree saturated with moisture 
from the sea, : 
‘The atmospheric presswre, or the density of the air, is always 
high on the sea; its fluctuations are considerable and very 
regular. On small islands and on the sea shore generally the 
air is mostly kept in motion to a certain extent by local winds, 
due to the unequal warming and cooling of the sea and land 
by day and night. These winds vary in force according to the 
amount of the sun’s heat. Besides these local winds there are, 
of course, the general winds caused by more distant conditions, 
The amount of light is considerable, but variously moderated at 
different places by the quantity of moisture in the atmosphere, 
‘The electricity is considered to be more usually negative, 
and to become neutralised more insensibly and easily than in 
‘the case of inland climates, The amount of osone is invariably 
very high, owing to the influence of sunlight, evaporation, and 
currents of air. The refreshing effect of the sea air on general 
health seems to be due to some extent to the increased propor= 
tion of ozone combined with strong currents of air and SeaWiS 
evaporation. 
The air is free from dust, whether consisting of coarse 
mineral or organic particles, This does not apply, however, to 
certain malarious districts not made use of for therapeutical 











purposes. 
According to the locality and the force of winds, 
substances are mingled with the sea air in various props 


MARINE CLIMATES, mo 


particularly chloride of sodium and, in minute quantities, 
bromine and iodine. 

To sum up, the characteristic properties of sea air are— 
slighter variations of temperature and moisture, the amount of 
the latter being considemble ; high atmospheric pressure, with 
regular fluctuations; periodic currents of air; the tendency of 
electricity to become neutralised ; abundance of ozone; absence 
of inorganic dust and organic impurities; and the presence in 
variable proportions of chloride of sodium, bromine, and iodine. 

Of the physiological action we have less accurate 
bat some data were furnished by Beneke’s valuable investign~ 
Finideat tions. This author has shown that, other conditions 

mae being equal, a given quantity of a heated liquid cools 
more rapidly at the sea shore than inland, and particularly in 
the case of elevated regions, Hence he infers that the body 
loses more heat at the sea, which fully accords with the daily 

that to sit in the open air without feeling discom- 

fort, the temperature being the same, requires more clothing 
at the sea than on mountains. Beneke, making his observa- 
tions at the Isle of Norderney, situated in the North Sea, 
further proved that the urea and sulphuric acid in the urine 
were augmented, phosphoric and uric acids became lose in 
amount, and that the quantity of urine secreted was, with 
increase of bodily weight, increased. He also established that 
these results were owing much more to the effects of sea air 
than to sea bathing. The currents of air produced by the 
Joeal winds may have n good deal to do with it, According to 
as well as renee eel een 


‘the increased moisture of the air. Sloop 
but this rule is subject to 
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wea climates. It may, therefore, be said that sea climates have 
a sedative, and at the same time tonic, effect, but this is to be 
understood only in quite a general sense and subject to many 
gradations. 

Sea climates may be recommended for many conditions, 
such as disturbances in blood formation, hydremia, anemia, 
Sent and affections resulting therefrom, like amenorrhas 
gaint and menostasis; for persons with a liability to catch 

cold owing to susceptibility of the skin and mucous 
membranes, resulting in rheumatism and catarrh ; where tiseue 
changes and general nutrition are impaired, as in scrofulous 
disease ; in surgical cases with slowly healing wounds; in some 
forms of excessive irritability of the nervous system and sleep~ 
lessness ; in many cases of debility from long-standing disease 
and exhaustion by over-work or depressing influences. Sea 
climates are of inestimable value for the physical development of 
weakly children or those who have a tendency to serofula. Resi- 
dence at the seaside for several months every yeur i sufficient. in 
the case of many families to counteract the tendency to serofula 
and phthisis, but in others it is necessary for them to reside at 
the seaside for several years in succession, and only go inland 
occasionally for the sake of change. One must bear in mind, 
however, that sea climates only suit those endowed with a 
certain amount of endurance and a fair digestion and assimila- 
tion, and that they are not adapted to cases of serious disturb 
ance of the circulatory system. In many forms of weakness 
of the heart, with a tendency to venous obstruction, great care 
must be used during residence at the sea, and in most of these 
casos purgatives must be given freely for the relief of the cir- 
eulation. Serious forms of asthma and hysteria are quite 
unsuited for a sojourn at the sea, and some skin uffections, like 
eczema, generally get worse, 

‘There are so many varieties in the climatic conditions of the 
different places belonging to the great class of sea, island, and 
coast climates that we must make several subdivisions. 
Here we are again met by the difficulty of deciding 
what principles should guide us in making 
subdivisions, The climate of the same place differs 
in different seasons, Moreover, in large islands 
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‘of the const afford different climates, and besides the character 
of the climate varies considerably according to the elevation 
above the sex level and the distance from the shore, so that 
different parts of the same islands belong to different climatic 
subdivisions. In many cases one may therefore be uncertain 
under which subdivision a place is to be grouped ; sometimes 
the sume place may be added to one division for winter, and to 
another for summer. Even different parts of the same place 
yary sa much in character that they may be assigned to dif- 
ferent climatic groups. 

‘On account of the great influence atmospheric moisture has 
on the equability of climates, and bearing in mind the direct 
‘effects of humidity on many functions of the body, we will 
follow Theodore Williams, Biermann, and Thomas in basing 
our division on atmospheric moisture, and further subdivisions 
on temperature. But we must premise that in speaking of 
moist, moderately moist, and dry climates we are guided by 
considerations for which simple numbers cannot be substituted. 
For instance, the humidity of a climate cannot, be estimated 
re ene oe seat money fir An rmany, beeen 
places the fall of min is great, although the air is rather dry. 
‘Heavy torrents of rain, too, may take place in the course of a 
few hours, soon followed by bright sunshine; whereas, at other 
Places, e.g. at the north-western coast of Europe, the same 
amount of rain is distributed over several weeks, and accom- 
panied by a dull sky or drizzling fog. Tn the case of the 


“as require much sun do not thrive. 
p Of grester import i is the number of rainy da: 
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I, Marine Cumares wren Hien Decree or Humiprry. 
Moist climates present great differences, according to term= 
perature, and may therefore be subdivided into (1) warm and 
(2) cool climates. 
3. WARM AND MOIST MARINE CLIMATES, 


Of warm and moist marine climates that of the Island of 
Madeira is better known than any other, and a good deal has 
been written about it. Of authors’ names we have 

only to mention Kenton, Clark, Mittermaicr, Lund, 
Grabham, and Goldachmidt. The Madeira Islands are situate 
‘between 32° and 34° N, lat, and 16° and 17° W. long. ; but, in 





MADEIRA, nn 


ah peep pnie iad ataoa ila aerate 

understood. The mean winter temperature is as high as 61-2° 
F,; at night it does not fall below 48°, and in summer the 
thermometer rarely rises above 80°. The mean daily range is 
from 7° to 9° F. The humidity of the air is alwaye consider- 
able, but subject to sudden variations under the influence of 
winds, Acconiing to Walshe, steel instruments cannot be kept. 
free from rust, and boots are liable to mould. The rain falls 
mostly in winter, and the average number of rainy days between 
November and May amounts to 78. Winds blow tolerably 
often, and sometimes with greut force; from 7 to 9 in the 
morning, however, there is mostly no wind, whilst from 9 till 
4 the sea breeze prevails, and later on in the evening the land 
breeze blows down the ravines. The wind from E.S.E., being 
dry and blowing from the Sahara, is much disliked; it is 
called the ‘ Leste,’ and is rare in the winter proper, but blows 
4m March and April. Whilst it lasts the air is romarkably free 
from dust and contains a considerable amount of ozone. 

‘The therapeutical character of the climate is sedative, and 
jam sorne persons it has a relaxing effect. It is striking how 
quickly an irritative cough is allayed in most cases, but loss of 
‘appetite and tendency to dinrrhova are froquently observed. 

‘Our own experience is limited to 28 cases. Of these, in 
3 eases of chronic laryngeal catarrh the results were favour- 
able; of 8 cases with chronic bronchial catarrh 7 were bene- 
fited, whilst in one case chronic diarrhaw supervened and pro- 
duced grent weakness of long duration. The remaining 17 
‘were eases of phthisis, 3 in the first stage, with 1 favourable, 
‘1 uncertain, and 1 unfavourable result; 7 in the second stage, 
‘with 3 favourable and 4 unfavourable results; 7 in the third 
‘stage, 3 of which made some satisfactory progress, in 2 the 
result was uncertain, and 2 became worse. Of 20 cases sent to 
‘Madeira by the Brompton Hospital for Consumption 3 retumed 

d, 16 had become worse, and ! died in the island. 


o. J.B. and ©, T. Williams observed improvement in 53 
mt., no change in 14:28, aggravation of the disease in 
}, which resulis were not so good as those attained by 
the Riviera. It is a well-established fact that Madeica 

ficial effect in chronic catarrh of the larynx and the 
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an frritative cough and, generally speaking, those 





account of the presi haswegr ery a fo 
to bronchitis on each fall of the thermometer are prominent 
symptoms, that travelling by land does not agree with the 
seers comforts und warmth are a necessity to him, and 

that subtropical vegetation is likely to have a cheering effect 
upon his mind, and whether there is any tendency to dinrrhoa, 
Tn the majority of cases several winters must be spent in 
Madeira, In such cases the summer may be passed either at 
a cool and carefully selected place some distance from the island, 
or at a summer station (Comacha) on the island itself, which, 
though at an elevation of 2,300 feet, cannot be compared with 
similar stations in the Alps or the Andes, on account of its 
greater moisture, warmth, and winds, 

In addition to Portuguese physicians, there are generally 
English and German physicians residing in Funchal, and at 
present these are Drs, Grabham and Goldschmidt, 

Much resembling the climate of Madeira is that of the 
Canary Islands, situated between latitudes 27° 49’ and 29° 46" 

N., and between longitudes 13° 2’ and 18° 13° W., 
Some with less rainfall in summer and autumn, but more in 
winter and spring. It is obvious that, the clovation 
of the volcanic mountains being considerable, the various local 
climates of these islands must differ much, according to alti= 
tude and aspect. No doubt the Canary Islands, and partien~ 
larly Teneriffe, offer advantages to invalids similar to those of 
Madeira, and share in ite drawbacks. For certain constitutions 
and temperaments both equally deserve the praise bestowed 
upon them by A. von Humboldt. ‘No places are more likely to 
seare away low spirits in a visitor, or give peace to an afflicted 
mind, than Teneriffe or Madeiru.’ Out of three cases of chronic 
catarrh und emphysema, personally known to me, two hare 




























TENERIFFE, CEYLON, aL 


done very well, whilst the third died in consequence of an 
acute feverish affection. Of four consumptive patients in the 
first stage, und at the beginning of the second, two improved, 
and two I have lost, chiefly owing to the appearance of gastric 
disturbance; two gentlemen suffering from mental 

were much benefited by a residence at Santa Cruz. On the 
Peak of Teneriffe, Dr. W. Marcet made his interesting observa- 
tions, throwing light on some doubtful points regarding moun- 
tain climates, The best time for Teneriffe is from the end of 
October to the beginning of May. The accommodation in 
Santa Cruz is, at the best, but moderate. 

The Azores, likewise a group of volcanic islands, situated 
between latitudes 36° 59’ and 39° 54’ N., and between longitudes 
ikea 81° 7’ and 25° V' W,, and belonging to Portugal, are 
not quite so warm as Madeira, but offer some advan- 
tages to invalids. According to the personal reports I had from 
several gentlemen who had spent some time at: Flores, Terceira, 
Pico, or Santo Miguel, the climate is highly agrecable and had 
@ less relaxing influence on them than that of Madeira, although 
a tendency to diarrhan declared itself in one af them, But 
the want of suitable accommodation’ will, for some time to 
come, prevent invalids from using these islands as sanatoria, 
‘and the state of ignorance in which the inhabitants are kept, 
their religious prejudices, and the fear of other views being 
introduced, will be somewhat in the way of improvements, 
‘The best time of the year is the same as for Madeira and 
‘Teneriffe. 


‘The Island of Ceylon, between latitudes 5° 56’ and 9° 5’ N., 
‘and between longitudes 80° and 82° E., may be mentioned in 
eos this connexion, the western purt, from its being exposed 

- to the 8,W. Monsoon, having a moist. climate, like 
the coast of Malabar. Some cases have come to our knowledge 

with hereditary predisposition to phthisis, but other= 
oe healthy, who have been living in the island formany years, 


chaser foe the better. He mentions sevoral youd hotels where 
language is spoken, abd highly recommonds the Axcres as a healtls 
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engaged in esi without ae attacked by 
If phthisis does already exist, the climate is to be 

‘To the sume category belong the Sandwich Islan 
latitudes 18° 5' and 22° 2' N., and between longit 
Tees, and 160° 4! W., the best known of which te i 

miehisiaads On account of the considerable elevation of ope 
eanic mountains (from 7,009 to 13,000 fect) it seems likely 
places suitable for sanatoria will be found on them 
future. The climate of the more inhabited parts is equally 
warm and moist, but invalids cannot yet be sent there, as no 
medical aid is available, Some of our informants 
of lassitude, want of appetite, and tendency to diarrhasa! 

The groups of islands situated to the east of Central America, 
and comprised under the collective name of the West Indies 
(from 10° to 27° latitude N.), afford great varieties of elimate 
in their different parts. Although, on the whole, they share 
in the character of hot climates with « variable amount of 
moisture, they may at times be ranked with the moderately 
dry. Taking all things together, they must be classed among 
the warm and moist climates. The seasons are divided 98 in 
tropical climutes—that is, the four seasons of the temperate 
zones can scarcely be recognised, but there is a warm or rainy 
period, comprising July, August, September, and October; 
November is a transition month corresponding to autumn, and 
this is succeeded by the cool period, which is also the compara- 
tively dry one, that. is, with Httle rain, but still with a moderate 
amount of humidity. ‘The latter lasts from December to May, 
and June is the transition month from the cool to the warm 
period. This does not hold good for all the islands. In 
Jamaica, for instance, there are two rainy seasons, the first from 
May to August and the second during October and November. 
‘The conditions of temperature show a good deal of uniformity ; 








the aunual mean varies from 75-4° F. in Barbadoes to 80° in 
Santa Cruz, The mean of all stations in the Antilles is about 


+ A rocent article an the Sandwich Tela will be found in the Phil. Mod, 
‘Tinm., Fob, 28, 1880, by C. A. Siogtried. He says: +A very equable climate, 
‘well adapted to patients suffering from diseases of the lungs and cironlation, 
‘or a tendency thereto, or to a chronic invalid in need of change. Honolulu 
‘has a full quota of phiysicians’—Zr. 
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78:8", being for the winter 75° and for summer 83°5°. The 
daily range in the cool months is on an average 12*5°, and in 
the warm ones 10° F. The winds blow sometimes violently 
‘and tornailoes are not rare, 

In the group of the Bahama Islands, with a mean winter 
temperature of between 68° and 715° F., winds change fre- 
ps quently, and a tendency to diarrhoea occurs sometimes. 
Beams A residence in these islands must therefore be recom= 
mended only with great discrimination, though, besides the 
‘unfavourable results, successes have been recorded, particularly 
in cases with a tendency to catarrh of the larynx and the 
bronchi ; less so in cuses of phthisis. 

Almost the sume remarks apply to the Bermudas, situated 
Deke somewhat more to the north (lat. 32°. and long. 

64° W.), the climate of which is described as eternal 
t 


‘The Virgin Islands—St, Croix, St. Thomas, St. John, Virgin 
Gorda, and Anegada—have a high mean temperature for the 
mee winter, ranging from 71°5° to 75° F., with frequently 


high winds. Gastric disturbances and chronic diarrhaza 
prevail, and the latter affection may last for a considerable 
time after cooler regions have been resorted to. They are un- 
suited to cases of phthisie, but woll adapted in some con- 
‘stitutions for catarrh of the larynx and rheumatic states. 
‘Cubs has a mean annual temperature for places near 
the sea of between 77° and 79° F., the thermometer rarely 
ae rising above 86° in summer or falling below 57-2° in 
winter, In the more elevated places in the interi 
of the istand the temperature is lower by a few degrees. Four 
eases of apex infiltration without fever, oceurring in young 
temporarily occupied in Havana, gave me an opportunity 
the effects of the climate. In two of the cases the 
affection had become arrested after two or three years respeo~ 
‘Hively; in one case it advanced quickly, and one of the patients 
the first year from yellow fever. In another caso of 


Dr, W. P. Hutchinson (New Yor’ Med. Reo, Jan. 2, 1880) points oat 
6 ‘ef the Bermudas is good, ite winter range, however, being a 
F for tnralids (60° to 66° F.), while the islands are swept by con- 
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Jamaica, the largest of the English Antilles, is in its lower 
grounds very hot and not at all salubrious; but in the more — 
-elevated regions of the inhabited parts, up to 3,000 — 

and 4,000 feet above the sea, the conditions of warmth: 
and moisture are more favourable and the air is free from 
malaria. Dr. Theodore Williams records a very favourable case 
(‘Influence of Climate,’ 1877, p. 84) in a consumptive young 
physician, and the author himself has met with a favonrable 
case in the first stage, which is, however, counterbalanced by 
one with an unfavourable result. On the other hand, a resi- 
dence at those heights has had a very beneficial effect in two 
cases of mental excitement caused by business speculations. 

Barbadoes is less elevated in the interior than Jamaica, but 
its climate is healthier as regards the lower parts. A residence 
in this island for the winter has been deseribed by 
R. H. Bakewell (*Practitioner, vol. xxi., 1878) as 
fayourable for consumptive patients. The anthor’s experience 
extends only over four cases in the first stage, and one at the 
beginning of the second. In two of them the result was 
favourable, in two the disease advanced, and in one case it: 
remained stationary with improvement of the general health. 
We cannot enter into the respective merits of the other 
islands, particularly as our knowledge of their climates, ns far 
as it goes, does not justify us in recommending any of them 
more than the islands above described. 

‘The climate of the peninsula of Florida, extending from 
24° to 31° lat. Nv and from 80° to 87° long. W., is similar to 
the climate of the West Indies. The greater part of 
it is surrounded by the sen, and it contains many 
inland lakes, In July, August, and September fevers are 
prevalent, but they are reported to be rare for the rest of the 
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year, The peninsula has of late come much in use among 
North Americans as a winter residence, not only for consump- 
tive ee bat also for the large class of those requiring 


= Georgia and South Carolina are similar, but less 
‘warm and more under the influence of the continent. 

Tn the southern hemisphere, where the ea covers a much 
greater area compared with the land than in the northern, 
there are several groups of islands with a warm and moist 
climate, but they are hardly available as climatic health resorts. 
We cite only a few of them. 

‘Of the Society Islands, situated in the Pacific and extending 
from 16° 11’ to 17° 53! Jat. S. and 148° to 151° long. W., we 
sextsp 1. bave to consider Tahiti, the largest island of the 
SS eastern group, as it may in the future become a 

resort for invalids of one class or the other. It is 
described ns very beautiful, containing mountains 7,000 fect 
‘high and clothed with 2 tropical vegetation. The mean tem- 
pemture of the year is about 71° F. In the cool season the 
thermometer rarely fallx below 62°5°, and does not often rise 
above 79° in the hot scason. Hence the climate is very 
‘equable and the relative bumidity amounts to between 80 and 
90 per cent. Several cases have come to our knowledge where 
resident Europeans became subject to gastric disturbance and 
persistent diarrhaa. The climate will, therefore, remain un- 
‘available for most cases, although phthisis is said not to ocour 
‘among the natives. 

A lid Friendly Isles, extending from 18° to 23° 

5, and from 173° to 176° long. W., have also a mild, 
equatle, and rather moist, but slightly cooler, climate 
than the Society Islands. According to 

tion given to me by a missionary who 


=H The lowest temperature | is “Téported to 
] only 97°. ‘The influence of the climate on healthy 













visitors is suid to be good, 






‘The fatandl take aa r 
ha the helt eZ 6,000, fot A traveller (Mr 
Carter) has informed me that the climate is moist and 
Dut at the same time less hot and relaxing than the 
the Fiji and Tonga groups, and that by staying on the islan: 
for some time he was himself cured of a chronic bronchial 
catarrh which he had aequired at Melbourne. Hence this is 

probably a health resort. of the future. 

St. Helena, belonging to Great Britain, lat, 15° and 16° S., 
long. 6° and 6° W., has been repeatedly visited by people 
aa quest of health from England and the British colonies. 

‘The mean temperature of the year is reported to be 
645° F., the maximum being abont 71°5° and the minimum 
58°. The results, so far as I could gather from information, 
are hardly better as regards phthisis than those gained in 
Madeira, but in the case of malarious cachexia it has a bene~ 
ficial influence, 















2 COOL AND MOIST MARINE CLIMATES, 







Most: of the health resorts of this class lie on the western or 
north-western coast of Europe, where the air currents passing 
ever the Gulf Stream and blowing from W., S.W., or N.W. 
arrive on the const warm and more or less saturated with 
moisture, precipitating part in the form of rain, 
tively small variations from one season to another and between 
day and night, with a cloudy sky and dull air, are the ehief 
characteristics, We shall enter into these conditions more fully 
in discussing the health resorts of the English const. Most of 
the English places might perhaps be classed in the present 
division, but, from their general effect on the constitution, they 
must be added to the moderately moist climates, We 
mention in this connection only some islands on the western, 
coast and in the north of Scotland, as, considering th 
latitude, they excel by a particularly mild and equable 
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‘The island-of Bute, with the town of Rothesay, may be 
taken as the type of these, and is also the most frequented, 
thongh almost exclusively by the Scotch. The town 
Et'Shue offers good hygionic conditions, a low death rate, und 
™ quarters. The island of Bute lies between lats. 
55° and 56°N., and between longs. 6° and 6° W., opposite to the 
mouth of the Firth of Clyde, During nineteen years’ observa- 
tions the thermometer has never risen above 80°5° F. nor fallen 
below 19°5° (Robert Thom). The mean temperature of the 
year is 48°2°—for winter 393°, spring 46-4°, summer 58*]*, 
and antumn 483° F. The number of rainy days is about 140, 
and the mean amount of rainfall 40-3 inches. Fogs are com- 
paratively rare. " 

The Hebrides, the Orkney and Shetland Ielonds, situated 

NW. and N.E, of Scotland, have a somewhat colder 
=* but otherwise similar climate, being very mild for the 
high degree of latitude. 

The same observations might be applied to the Farte 
— Isles, to Iceland, and to different places on the 
faut western coast of Norway, all of which are in their 
= climates more or less influenced by the Gulf Stream, 

‘The Island of Marstrand, bolonging to Sweden, and being 

much visited not only for its air, but also for the sea 
con bathing, shares to a certain extent in these climatic 

“Tn the southern hemisphere there are different groups of 

offering a cool, moist, and equable climate. They are 
‘not available for invalids, or only exceptionally ao. 

must, however, be made of the Auckland Islands, 

Tat. 50° and 51° S., situated S. of New Zenlund, 

with a mean annual temperature of 52° F., and of 

the Falkland Islands, with a mean temperature of 


) Cuputes win Mepien Deokes or Heomprry. 
se may be subdivided into (1) warm and (2) cool 












temperature 

for the coldest 58°7° F, The mean relative humidity was 
1874 77°56 per cent,, but the average is probably ‘ 
higher. Mean number of rainy days 44; average of atmo- 
spheric pressure 30 inches, minimum 29°5 and maximum 30'4, 
The sky is nearly always clear, According 

and Ollive the hygienic condition in the visitors’ quirters i 
good, and phthisis scarcely occurs, ‘The accommodation is 
yet limited, but the place is likely to become in timea favourite 
resort for patients with phthisis and bronchitis, requiring # soft 
and bright climate, 

The Mediterranean group is the next that we haye to con- 
sider, its climates having several points in common. First of 
teen ‘WI they are warmer than places of the same latitude im 
character general. Their ranges of temperature, also, are com-= 
fermen paratively small, and the rainfall is peculiar im cha~ 

acter, an almost rainless summer being succeeded by 
abundant rain in the autumn, and also in some placesin winter. 
The greater warmth is chiefly owing to the high temperature 
of the water of the Mediterranean, this being considerably 
warmer than the Atlantic, and to protecting mountain ranges. 
‘The degree of protection varies according to the position of the 
mountains, and the amount of rainfall depends on the same 
conditions. ‘The western portion of the Mediterrancan has 
more of an oceanic character than the eastern, The relative 
humidity of the air is on the whole low, but differs according 
to districts. Generally speaking, it decreases from east to weat, 
and is, as a rule, lower on the eastern than on the western 
coasts. Evaporation is considerable. In all places the condi~ 
tions of moisture vary according to the different times of the 
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. 
day, and this is particularly the case in warm and bright 
weather, sudden changes taking place at, the time of sunset, 
which require the greatest care on the part of invalids. 

Only one-half of the Meditermmean resorts is comprised in 
this group; the other half will be discussed with the dry 
climates, 










‘Tangiers, in Marocco, situated at the western entrance of 
the Straits of Gibraltar (36° 47’ lat. N. and 5° 48! long. W.), 
r has, according to Leared (‘ Lameet,’ 1878), mild and 
tolerably equable climate with moderate humidity. We 
think, however, that it has more in common with the moist 
than with the dry group. Very accurate meteorological ob- 
servations huve not yet been published. The heat in summer 
is not excessive, being moderated by sea breezes, whilst the 
mountains rising on the south of the town protect it to a great 
extent from the hot winds of the desert. The mean tempera- 
ture for the winter is 56°3° F, Rain falls principally in 
November and December, less in the remaining winter months. 
‘Two hotels and # boarding-house afford tolerable accommoda~ 
tion, and the place may be reached from Gibraltar in three 
hours. 













Algiers (Int, 36° 47’ N., long, 3° 4’ E,) is built on the slope 

of a range of low hills. Invalids avoid the old town on account 
of its hygienic conditions, and prefer the much 
healthier surroundings, of which Mustapha Supérieur 

is the most favourite, having a south-easterly aspect and being 
sheltered towards the north-west. The mean tempermture for 
‘the year is about 68° F., that for the winter season (from 
‘November to the end of April) being somewhere between 57” 
and 60°, and the mean diurnal range between 11° and 14°. 
“The annual rainfall amounts to 81:2 inches, half of which falls 
in winter, the remainder being almost equally distributed 
over the latter part of autumn and the spring. The number 
“of rainy days is variously estimated at $5 and ut 70. The 
wind is the north-west, and the Sirocco blows at 
being, however, moderated by the hills situated to the 
» The diseases for which the climate of Algiers is snit~ 
are chronic bronchitis, particularly if accompanied by an 
cough, emphysema, cascs of pneumonia and pleurisy 
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: Atlantic, bas a similar climate to that of the Moditer- 
ranean places ‘The mean temperature for the year is 644° F, 
according to Francis (‘Change of Climate,’ 1853), who has paid 

4 great deal of attention to Spain, that for the winter being 
57-3° and for spring 60°8°. The mean daily range is 105°. 
Sea breezes blow on 240 days, which would account for the 
great equability of the climate and the large number of rainy 
days, viz, 99, though the rainfall measures only 22-2 inches. 
‘The relative humidity in the adjoining San Fernando is given 
by Hellman as 76° for the year, it being for the winter 82°, 
for autumn 77°, and for spring 76° F. 

San Lucar, at the mouth of the Guadalquivir, is, according 
to the information 1 had from Spanish physicians, somewhat 
warmer and drier, being built on sand, ‘and invalids 
are frequently sent there from Spain for threatening 
or incipient phthisis. 

Gibraltar (lat. 36° @’ N., long. 5° 21! W.) has the advantage: 
of favourable mean temperatures, that of the year being 626° 
F., of winter 54:3°, and spring 60°5°, while the annual 
rainfall ie estimated at 29-5 inches with 74: miny days, 
It can, however, hardly be spoken of as a health resort, the 
hygienic conditions not being quite satisfictory, apart from the 
occurrence of a kind of intermittent fever, culled ‘rock fever. 
Medieul ndvice may easily be had, from its being a gurrison 
town, 

Ajaccio, on the island of Corsica, belongs to this group (lat. 
41° 56’ N.,long. 8° 44’ K.), with n mean temperature for the year 
of 62°5° F.; winter 52°, spring 60°3°, summer 767°, 
and autumn 66°7°. Rainfall measures 248 inches, 
falling principally in autumn and winter. The humidity of the 
air is said to be high, but on the other hand there are a great 
number of clear days, It is almost completely protected from — 
cold winds, and only exposed to the soft south-west wind, this 
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being the prevailing one. Biermann, having epent several 
winters there, speaks well of the climate; so do H. Bennett and 
Rohden, likewise from personal experience, and they think that 
the place will have « great, future ax a health resort when the 
accommodation and the means of communication with the Con 
tinent (Marseilles) have been further improved. Qur own 
experience has been favourable in four cases of carly phthisis, 
where the changes were limited to one apex, and in two cases 
of chronic emphysematous catarrh ; unfavourable in a case of 
chronic pneumonia of the right lower lobe, and in two cases of 
asthma. Only such invalids should be sent to Ajaccio as are 
likely to tolerate a moderately moist sea climate, The best 
time for residence is from the beginning of November to the 
middle of April. Satisfactory summer stations have not yet 
boen opened in the mountainous part. of the island. 

= nartaiegeeg small rocky islands near Ajaccio, 

have, according to Biermann, a most favourable climate for 
the treatment of phthisis, but afford very limited accom- 
tmodation, and are as yet only used by the inhabitants of 
Corsica. Biermann thinks that a sanatorium might very 
well be founded there, with the advantage of a perfect insular 
climate. 

Palermo (38° 7’ latitude N., 13° longitude E.), on the 
northern const of Sicily, has an avernge minfall of 28-2 inches, 
> distributed ebiefly over autumn and winter, with 97 
rainy days. ‘The mean temperature is for the year 
635° F.; for winter 52-56°, spring 59°, summer 752°, and 
autumn 662°. The relative humidity for spring and autumn 
is 73 per cent., for winter 77 per cent, (Tacchini). Fogs do 
nob occur. The vegetation is subtropical, the accom tion 
satisfactory, and the setae are delightful. h 


d stationary phthisis, and in cases of emphysema with 
eutarth or co-existing asthma, chiefly in persons for 
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2 TREATMENT OF DISEASE BY CLIMATE, 


whou sunshine and picturesque surroundings with their histori= 
cal reminiscences proved very attractive. 

Among the moderately moist climates of the Mediterranean 
may be classed some places on the Riviern di Levante, such ax 
sivimat Spezia, Chiavari, Rapallo, San Margherita, and Nervi. 
tenuis: Jn all these localities the annual rainfall ix 
than in the places on the Riviera di Ponente, and the relative 
humidity is also somewhat greater, but the conditions of tem- 
perature are similar, The mountain ranges situated to the 
north do not afford complete shelter, owing to their being too 
low in some places and to there being gaps in them, ‘The sites, 
also, occupied by the hotels are not always sufficiently near to 
the protecting mountains, so that cold winds are apt to find 
access. Nervi offers the greatest advantages among these 
places, not only as regurds shelter but also as to house accom 
modation and living. ‘Though slightly exposed to winds blowing 
from the east and south-east, it is completely protected to the 
north-west, north, and north-east. Another point in its fayour 
is that Dr. Schetelig always resides there, while the advice of 
Dr. Breiting, of Genoa, may often be had on the epot. 

Pegli, situated to the west of Genoa, has a climate very 
similar to that of Nervi. It is to be regretted that no accurate 
meteorological details of either of these places have 
been published. Starke, in criticising the southern 
winter resorts (* Berliner klinieche Wochenschrift, 1878), draws 
attention to the superior living met with at the Grand Hétel 
de Pegli, a matter of great, importance to invalids, and also to 
the sheltered situation of the place and of the adjoining walks, 
which are certainly more agreeable than at many other health 
resorts. The vegetation of the whole neighbourhood points to 
less dryness of the air. Nowhere elee on the Rivier are such 
fine pine forests met with near the shore, affording shelter from 
winds and the sun, and one rarely sees at other places such 
thiek tree-like stems of Erica arborea, which here rise to heights 
of 10 to 13 feet, Although at Pegli and other places on the 
Gulf of Genoa more rain falls than in the rest af the Riviera, 
visitors find the air very dry. This is evidenced by the con- 
dition of the hair, of wooden objecte, and of bread, &e., and by 
the fact that the cedar of Lebanon, which requires moisture, 
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hardly ever thrives, and that the only fine specimen kept in 
the Pallavicini gardens perished lately. Tn several cases of 
chronic laryngeal catarrh we baye seen good results, also in two 
cases of emphysema with tendency to bronchitis, and in several 
cases of chronic rheumatism and mental depression. ‘The 
limited socin) resources are an advantage for some of there eases, 

Venice (latitude 45° N,, longitude 12” E,) differs consider- 
ably from the localities described just now, but was formerly 
vei favourite resort for chest patients. According to 

the ‘Meteorologia Italiana’ the mean temperatures 
for the year are 56°8° F.; for winter 39-43", spring 65-83", 
summer 74°16", autumn 67-47°, The rainfall measures 35-2 
inches. The average humidity is, according to Joseph, 87 per 
cent, The mean difference between the maximum and mini- 
mum temperatures amounts to 21-6° F. for the winter, and 
ranges from 25°2° to 27° in the other seasons. The shelter to 
the N., N.E., and N.W, afforded by the Alps and outlying 
mountains is not complete. The limited space impresses many 
invalids with the feeling of monotony, and induces them to 
visit churches, galleries, and narrow canals which are frequently 
sanless and exhale vapours. On the other hand, the absence 
of dust and of malaria, the stillness, and good living are great 
advantages, The hotels and private houses situated in the 
Piazza of St, Mark and on the Grand Canal are nearest to the 
walks and enjoy much sunshine. 

We have seen several good results in cases of laryngeal 
catarrh and of chronic, stationary phthisis with irritative cough, 
also in sleeplessness from an excited nervous system, but cases 
of chronic catarrh, with abundant secretion, and rheumatic 


‘on the western coast of the: 
* one of the islands belonging to. 
‘Austrian islands Liesn and Lesi 





condition and the accommodation have been improved. — 
. Lisbon, on the western or Atlantic const of Portugal (latitude 
38° N,, longitude 9° 8° W.), was once famous as a winter resort, 
but has been all but forgotten as such, although 
Mies. it soems not inferlor to other and till frequented 
health resorts. The mean temperature of the year is 60° F.; 
‘of winter 51°, spring 58", summer 69:6", and autumn 62-2°. 
‘The relative humidity is 71 per cent, Rain falls to theamount 
of 29:35 inches annually, and the number of rainy days is 112. 
Living and house accommodation are good, but there are 
sudden changes from damp to dry, and from cold to warm 
weather, and winds blow sometimes with great violence. Tn= 
yalids requiring care should, therefore, not be sent there, 
particularly as the social intercourse and the attractive sur- 
roundings are apt to tempt them to be indiscreet, 
The Iberian Peninsula on its western and northern coast 
affords several other places which are more attractive by 
Viaw, beauties of nature than by their climates, such ax 
funn’. Vigo, Corunna, Ferrol, Santander, San Sebastian, 
Exh" Portugalete. All of them are under the equalising 
Tvawuwslo influence of the Atlantic, the gulf on which they are 
situated modifying their climates, They attract visitors from 
the adjoining countries, particularly on account of the sea 
bathing, but their advantages are not sufficiently great to 
justify our going into a more detailed description, 

Of more gencral importance is Biarritz (latitude 43° N.), on 
the Bay of Biscay, near Bayonne. The autumn, winter, and 
spring are mild, although, owing to its situation on 
the stormny Atlantic hay, violent winds blow sometimes, 
The meun winter temperature is from 43° to 46°6° F., that of 
spring being 52° to 535°, and of summer about 645% The 
relative humidity is about 80 per cent. and the rainfall measures 
49°25 inches, The soil is dry and sandy, Accommodation and 
living are excellent in the Hotel d’Angleterre. Medical adviee 
may be had from French and English physicians. Although 
Biarritz is chiefly resorted to by the French and Spaniards for 
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the sake of a change and for sen bathing im summer, we can, 
ee eee it also as ao automn 


oe prshon (latitnds 44° 703) laattoated on a kind of half- 
inland bay, being open to the north but surrounded in every 
other direction by sandhills covered with extensive 
pine forests. It enjoys equability of temperature 
with a certain degree of humidity, and the chilets erected for 
the reception of invalids and forming the so called winter town 
lie in the midst of the pine forest, being well sheltered from 
winds and getting all the advantages of the resinous emanations 
of the pine trees. Bournemouth, on the south coast of England, 
isthe only winter resort with which Arcachon can be compared ; 
but as to the former, the pine forests at Bournemouth have 
‘been considerably cleared, and they do not extend so far inland. 
to Hameau the mean temperature is, for the year 
58° F.; for the winter 44°5°, spring 64-2°, summer 68°, and 
autumn 58'8°. The average humidity is $5 per cent., and the 
rainfall measures about 34°8 inches with 103 rainy days. The 
amount of ozone in the air is considerable. 

ing to Dr. Hameau’s experience and to an account 
given by the Rev. Samuel Radcliff, who himself suffered from 
an affection of the chest, the place suits consumptive invalids 
of an erethic constitution, and cases of laryngeal catarrh and 
many forms of asthma, but it is not suitable to people with a 
torpid constitution or with a weak heart. 
Several other places in the northern and southern hemi- 
sphere might be enumerated in this subdivision as being 
td adapted for the climatic treatment of invalids, but we 
~- —s must: restrict ourselves to a short account of New 
Zealand, which now already offers important places, and will 
(probably possess more of them in the future, As the three 
‘islands extend from lats. 34° to 47° S. their climates must afford 
\ -varietins, not only according to the different degrees 
‘but also as to the situation of individual places on 
and on the western side of the islands respec 
. Oning to the chain of high mountains traversing each 
’ (particularly North Island or New Ulster) another 
is added which increases the climatic differences, 


























tions of temperature, but in Nelson the t 
is only about 439° F., that of the sutamin 


being much less than on the Riviera; and some 
highly of the climate of North Island, pose rr 

lacly for persons with a tendency to phthiei® or in the in 
cipient stages of the disease, whereas the climate of parts of 
ae Tsland and that of Steward Island is reported to b 


Dr. A. S. Thompson, in a table on the meteorological con- 
ditionsof Auckland for the yeur 1849, gives 179 as the number 
of rainy days, and the amount: of rainfall at about 55-2 inches. 
In Wellington, according to Diefenbach, 38-5 inches of rain 
fell from April 1841 to February 1842. Winter there is the 
comparatively rainlees time. The soil is of a voleanie nature. 
Phthisis is reported to be very rare among the colonists, but of 
frequent occurrence among the natives, and the same may be 
said of rheumatic and scrofulons affections, This is accounted 
for by the bad hygienic habits and dwellings, and the diet ae 
chiefly limited to potatoes, 


2 COOL MARINE CLIMATES OF MEDIUM HUMIDITY. 


Of climates belonging to this group those of the 
ion fotsie coasts of England and Ireland occupy the most pro- 
Eel 2 minent place. Attention has been drawn to them 
n in German medical literature by the valuable a1 
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of Beneke (* Berlin. Klinisehe Wochensehrift,’ 1872) and of 
Rohden (‘ Archiv fiir Heilkunde,’ xiv.), both authors writing 
from personal observation. Although great differences exist 
between different regions, particularly as to whether situated 
on the west and south-west coasts or on the south-sast and. 
east coasts, and also as to local conditions—for instance, 


Fint of all we have to bear in mind that the British Isles, 


the subject we refer the reader to 

Buchan's meteorological works and to a popular article on the 
Gulf Stream written by Carpenter in ‘Good Words,’ 1873. It 
is shown by these authors that the winter temperature is 
increased, and the heat in summer lessened, so 


England is considerably warmer than in the more 
eastern parts of the English Channel (measuring 46° F. near 
the Scilly Islands, compared with 395° at Eastbourne), the 
‘south-west: coast. of England—that is, the const of Cornwall and 
Devon—has a higher avernge temperature than the south-east 
eoast, as is shown by comparing Torquay or Sidmouth with 
‘St. Leonards, 

‘Theair having been previously warmed and loaded with mois« 
ture by the Gulf Stream, on reaching the British coast comes in 
‘eontact with colder currents, and must obviously condense into 
mistand min, Hence arises an excess of rainfall at different 
places and in different years, amounting to between 23:7 and 

inches, while the number of rainy days may bo stated to 
etween 130 and 200. Generally speaking, the amount of 
the number of miny days is greater on the west than 
coast, because in the euse of the former the warm 
current of air encounters ranges of mountains and 
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hills. The atmosphere, when loaded with vapour, does not 
merely produce excessive rain, but also hides the eun, and thus 
intercepts both heat and light, The black bulb thermometer 
shows that the heat from the direct mys of the sun in winter 
averages 27°, 36°, or even 45° less in England than in the High 
Alps (Dr. Frankland) and on the Riviera (Dr. Marcet), the cora~ 
paratively dry atmosphere of the latter regions allowing a great 
part of the heat from the sun's rays to pass to the earth, whilst 
the moist atznosphere of England absorbs most of the heat. On 
the other hand, as Tyndall has well shown, this moist a 

obstructs the nightly radiation of heat, so that the evening and 
night temperatures do not differ so much: from that of the day 
as in the case of the dry southern stations. For the samo 
reason molature is not deporited at sunsct so copiously as at 
many places in the drier and clearer south, and weakly 

do not ran so much risk in being out of doors at that time of 
the day, particularly if the sky be overcast. 

As regards rainfall, there is another difference between this 
climate and subtropic climates in the fact that ia England 
rain falls pretty equally at all times of the year, and that thers 
is not any decidedly dry or decidedly wot season, although the 
quantity of rain and the number of rainy days is slightly in 
excess during the months of autumn and winter compared with 
spring and summer, The annual rainfall on the English coast 
is also distributed over a larger number of days than, for 
instance, on the Riviera, even though the amount be the sme. 
Hence, according to the observations of Dr, Falls and others, 
the yearly rainfall at Bournemouth averages about 28°8 inches; 
aud Dr. Hill Hassall, from records at the San Remo observatory, 
reports almost the same rainfall at San Remo; but the number 
of rainy days in Bournemouth averages from 120 to 160, whilst 
‘at San Remo it is only 48, 

Another point of equal importance is that on the English 
coast on most rainy days the downfall {s distributed over many 
hours, during which rain falls continually in mere drops, as it 
were, the sky being at the same time overcast and not clearing 
‘up even daring the rainless hours of such rainy daye; while on 
the Riviera, and at many othor subtropical places, the whole 
amount of rain comes down in the course of a few hours, and 
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estimated the number of rainy hours in 
Remo at 195°6 for the whole year. Accurate records not 
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Owing to the mode of rainfall 

3 rig arpa dieetatterel ee 
rise to a luxuriant 

with the Riviera, but at the same 
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As regards temperature, it varies secording to the locality 
from 46°5° to 52° F., being for the winter months at sheltered 
places 41° to 445°, and at places not sheltcred 39° to 41°; for 
Spring 44°5° to 560°, sammer 60° to 62°5", and for the autumn 
60° to 52-7", Compared with inland places the coast line ix 
warmer in winter and cooler in summer. ‘Thus, to take one 
example, the mean winter temperature of Torquay execeds that 
‘ef London by 3°6°, but the summer temperature is lower by 
2°5", the mean annual temperature being about the same for 
both places (slightly above 50° F.) ‘The baromotrical pressure 
fa on an average 2998 inches, but there are great differences 
between the maxima and minima, and the periodical variations 
‘ure considerable. The prevailing winds are those from the 

south-west, and south, these being considerably more 


lleva share orate ier 
Winds predominate, As mentioned above, the 

‘power than in the southerly places, and clear sunshine is of 
occurrence. We have also to com thi her 


Popa: 
ll aware as to the importance of these conditions 
a2 





plague caused by insects is but rarely met with. Dust, a source 
‘of much annoyance at many places in the south, is here all but 
absent. As regards cost of living, which will have to be con- 
sidered by many, English health resorts used to be much more 
‘exponsive than placesin the south of Europe. Of late, however, 
prices have risen so much in the latter that at some places—for 
instance, in Cannes—living is dearer than in England; at any 
mate, the difference between the two is no longer so great as it 
cused to be, Good medical advice may be had almost. every= 
where, but the customary fees are higher than in other parts of 
Europe, The social life of the valetudinarian may be called 
rather monotonous compared with the life in Southern Europe ; 
the inhabitants are graver in their manners, their dress is less 
picturesque, and the vivacity and ready wit of the southerners 
are absent, These circumstances, together with the dulness of 
the sky, have a depressing effect on many persons. Frequently 
we begin the day with the sense of having to fight agninst 
depressing influences; those, howaver, who can overcome these, 
and take a reasonable amount of exercise in the open air in 
spite of a disinclination to do so, and ean also enjoy the plain 
hut wholesome food, generally become more hardened and 
robust than in southerly places, which are more cheerful as to 
climate and socin] intercourse, On the whole we might say of 
English resorts that the climate is healthy and invigorating, 
though not agreeable, and that to a certain extent it requires 
“powers of resistance. 

The climatic characteristics of the English seaside 














nel Greater warmth than is due to 
Sema a latitude ; equability of temperature as regurds dif- 
wrists ferent seasons and times of day; a compamitively 
high amount of humidity; a dull atmosphere with little sun- 
shine; and very favourable hygienic and dietetic conditions. 
Cases requiring warm and dry air are less suitable for the 
English coast than for the Mediterranean, such as cases of gout 
and rheumatism, chronio albuminuria, some forms of 
ord emphysema, of chronic bronchitis, asthma, dyspepsia, 
and of diabetes; and the same applies ta persons of a per- 
manently weak constitution, and to old or prematurely aged 
‘On the other hand, the English sea coust. might very 
well be recommended in many cases of weakness owing to 
acute discase or overwork, in serofulous affections, in retarded 
convalescence from acute diseases, and in many forms of 


5 

Comparatively few of the places are so sheltered from winds 
that they can, in a general way, be spoken of as winter health 
resorts ; whilst the number of those exposed more or less to all 


winds, and suitable for a stuy in summor, is much larger. In 
subdividing the ditferent places into winter and summer health 
resorts, We must mention that the winter resorts are for many 
cases also suitable in summer, and that the summer resorts may _ 
be used during the greater part of the yeur by those persons 
‘who do not require much shelter. 


(@) WixTen HmaLTit RESORTS. 


‘Queenstown or Cove, in Cork Harbour, Ireland, bas a 
sheltered position and a very mild and equable climate. 
According to Scott its average temperature is for the 
ee ear 60” F.; for winter 44-7, spring 50-2, and 
‘autumn 60°: annual amount of rainfall between and 355 
distributed over about 121 days: mean relative ho- 
from 75°3 per cent. in spring to 89-2 in wint Treland 
ly considered a damp eountry, but the above figures do 
‘a greater proportion of humidity than is met with at 
ts on the English coast. The number of rainy days, 

is probably mostly higher than that given by Scott, 
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Penzance, situated nearly at the extreme western point of 
the county of Cornwall (Jat. 50° 7’ N., long. 5° 81’ W.), on the 
north-west portion of Mounts Bay, is but slightly 
from winds, ‘The mean annual temperature 
is 51:8” F., being for the winter 44°, for spring 40°6°, summer 
60°6°,and autumn 62°. The difference between the maxima and 
minima in winter rarely execeds 27°—in spring 33°3, summer 
27°, and in autumm 64°. Rains falls on 178 days, which are 
distributed as follows: in winter 50, spring 40, summer 39, 
and in autumn 48, The annual rainfall measures about 44°5 
inches. The most prominent feature of the climate is the 
slight difference between the temperature of the day and that 
of the night, rarely exceeding 3°6° when the south-west wind 
blows; and between summer and winter (16°6"). Although 
the mean annual temperature at Penzance is only 14° higher 
than in London, it is nearly 6° warmer in winter and 2” colder 
ineummer. The difference between the mean temperature of 
the warmest and coldest months in London is 26°, while at 
Penzance it is only 18° F. The south-west, is the prevailing 
wind during the greater part of the year; but in spring winds 
from the east blow frequently, Penzance being much exposed 
to them, owing to its situation, 

‘The climate of the Scally Isles is similar to that of Penzance. 
They are situated to the south-west of Land's End, between 
late. 49° and 50° N. and longs. 5° 6’ and 7° W., and 
consist chiefly of granite. Compared with Penzanee, 
they are slightly warmer in winter, and their climate is even 
more equable, the amount of relative humidity being 89°. 
Strong winds prevail frequently. 

The climates under the three last headings are to be re= 
commended in cases in which there is a tendency to bronchitis 
with scanty sputa and irritative cough, but they are not suited 
for phthisical patients. 

Torquay, on the south coast of Devon, has quite similar 
meteorological conditions to thoze given for Queenstown, ‘The 
annual rainfall exceeds 39 inches, the number of rainy 
days being from 160 to 180, Torquay is well protected 
from winds and ix most beautifully situated. The houses are 


either built along the shore or on the hills surrounding the bay, 


Bolly Tien 


Torquay. 





TORQUAY. SIDMOUTH, 


‘There is abundant opportunity for exercice cither on level or 
gently rising ground, Fogs are less frequent than in most 
other places of England. Of 14 cases of phthisis in the first 
and second stage we have reconied improvement in 6, no de~ 
cided change took place in 5, and the symptoms were aggra- 
yated in 3. Of 3 cases of chronic pneumonia of the lower lobe 
2 showed considerable improvement ; and the same oceurred in 
2 casos of chronic pleuritic effusion. Drs. C. J. B. and C. T. 
Williams observed improvement in 60 per cent. of their 
phthisical patients, while 10 per cent. remained stationary and 
20 per cent. became worse. 

Chronic rheumatic and gouty states are less suited for the 
climate of Torquay, and the sme may be said of atonic catarch 
of the stomach or of the bronchi. The work of the late Dr. 
Radcliff Hall contains much information on Torquay, and we 
are personally indebted for valuable hints to the resident phy- 
sicians Dr. Dalby and Dr, Huxley. 

‘Teignmouth isalso moderately protected, but does not afford 
$0 much accommodation as Torquay, and has not as yet gained 

a prominent position as a winter station, although, 
according to Dr. Lake’s observations, the meteorological 
‘conditions are favourable, 
Salcombe, Dawlish, and Budleigh-Salterton, all of them on 
the const of Devon, are well protected from cold winds, and 
their vegetation points to a very favourable climate. 
On the other hand, there is not much opportunity for 
‘exercise, and but little has as yet been done to make 
these places attractive for invalids. 

Part of Exmouth stands high and is exposed to winds; the 
= lower parts of the town are protected from these, but 
a have the disadvantage of proximity to the river. 

‘Sidmouth, according Ie. J. Mackenzie's ervations, 


advantages 
sheltered by hills, being in fact almost solely exposed 
~~ tothe south. Notwithstanding these advantages, the 
is as yet not much frequented. We have seen good 
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the comparatively short time of thirty years one of the most 
frequented among the milder climatic resorts of England. 
dome It is situated in a bay open to the south-west, but 
protected from north-west, north, and north-taxt 
winds, The sand hills in the form of a semicircle descend 
rather abruptly to the shore, and are at most places covered 
with pine trees, and many of the residences are situate in the 
midst of these pine woods, as at Arcachon. The sandy soil, 
being very dry, absorbs moisture so quickly that exercise in 
the open air is possible even immediately after a heavy fall of 
tain. Hence the air appears to be drier and at the same time 
clearer than at most of the other places with 4 similar climate. 
‘The cold east and north-east winds of spring are unpleasantly 
folt even here, but the Enst Cliff affords some shelter, which is 
increased by the fir trees, The meteorological observations 
published by Dr, Falls and Dr, Compton show the conditions 
for Bournemouth to be as favourable as for any other place ou 
the coast. The mean annual nsinfall exceeds 31-5 inches, the 
number of miny days being from 120 to 160; the annual mean 
of relative humidity ranges between 75 and 86 per cent,, the 
mean of the driost months (May to August) being rarely under 
70, and that of the rainy season (November to January) rarely 
reaching 89 per cent. According to Dr. Compton's tables, com= 
paring the lowest temperatures experienced at Bournemouth 
and 45 other English stations during the great cold of December 
1878, Bournemouth was the sccond warmest (20°7° F,), Ventnor 
occupying the first place; that is to vay, the readings at every 
other place were lower than at Ventnor and Bournemouth. 
The results obtained at the sanatorium for chest diseases in 
Bournemouth are oa the whole satisfactory, but, as is the case 
in such institutions, the patients are generally discharged too 
boon. 
My own experience may be summed up as follows:—In 
3 cases of catarrh confined to the apices of the lungs and 
occurring in persons without hereditary predisposition, a resi 
dence lasting from 6 to 8 months was attended with good 
results, both locally and as regards increase in weight and 
strength ; in 6 cases of a similar nature, but without here- 
ditary predisposition, 3 improved considerably, 1 remained 





BOURNEMOUTH, ISLE OF WIGHT, 16 


stationary, and in 2 the disease advanced; of 3 patients 
with phthisis in the second stage, 1 (not bereditarily predis- 
posed) improved, in 1 the disease remained stationary, and 
1 it advanced, pronounced hereditary 
present in the last case. Of 3 cases with plouritic effusion 
2 did very well, whilst the third patient was phthisical and 
died soon afterwards in London, In several cases of chronic¢ 
bronchitis, and in others where complete resolution had nov 
taken place after croupous pneumonia, the recovery was most 
satisfactory. In several cases of asthma, with tendency to 
Bournemouth did not suit, while livelier places, 
such as Brighton, Folkestone, and Ramsgate, produced decidedly 
good effects; and the same I found in cases of debility with 
anemia, loss of appetite, and scanty menstruation. 
Tas. ©. J. B. and ©. T. Williams recorded improvement in 
65 per cent. of their consumptive patients, in 10 per cent. the 
disease remained stationary, and 25 per cont. became worse. 
‘The Underoliff, with Ventnor and Bonchurch, in the Isle 
of Wight, had a more than European fame 40 or 50 years ago, 
r chiefly owing to the favourable comments of Sir James 
Se, me Clark. Although somewhat neglected at-a later period, 
they baye lately again come into prominence by the 
good results attained in the hospital for consumptive patients 
founded by Dr. Hill Hassall. ‘The narrow, terrace-like Undereliff, 
formed by a landslip and consisting of chalk, rises to a height of 
from 100 to 150 feet above the sea, being almost: completely pro- 
‘tected from the cold north-west, north, and north-east winds by 
chalky hills, 400 to 500 fect high. ‘The shelter from the east and 
‘west is tolerably good, but the sea breezes from the south-east, 
‘south, and south-west have free access. The surroundings are 
and offer many opportunities for walking and 
carriage exercise, whilst hadnt tieioke else in 
‘England. Fogs are not frequent, either in the autumn, winter, 
“or spring. Formerly the mean teiperature of Ventnor was 
considered to be lower than that of Torquay, bat 
show it to be slightly higher (Dr, Hill Hassall 
Coghill) ; the mean daily range for the winter months 
n by Tripe (‘Quarterly Journal of the M 
Bien cass ereciae mean monthly as 252° F., 
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showing the climate to be very equable. The mean 

rape lredenerin elibtbrapran at) 
distributed over 83 days, 

As regards the results of the treatment of disease by the 
climate of Ventnor, the following is a summary of our cases: 
Of 6 cases of phthisis in the first stage, without hereditary pre 
disposition, 3 were cured, 1 improved considerably, another 
slightly, and 1 became worse; of 4 bereditary cases in the first 
stage 2 improved, 1 remained stationary, and in 1 the disease 
advanced; of 4 non-hereditary cases in the seeond stago 2 
improved, 1 remained stationary, 1 became worse; of 6 here- 
ditary cases in the second stage 2 improved, and in 3 the 
disease advanced. Of Theodore Williams’ cases nearly 69 per 
cent, improved, 6} per cent. remained stationary, and 24 per 
cent, became worse, Rohden has given a good description of 
the excellently arranged hospital for consumption; the results 
gained at this institution have been most favourable under its 
founder, Dr. Hill Hassall, and have remained ao onder Dr. 
Coghill, the present physician, We have frequently had occa 
sion to cbserve good results, but we cannot quote detailed 
statistics; it is only to be regretted that most patients cannot 
be kept long enough, on account of the great demand for 
admittance. Dr. Coghill recommends Ventnor also in chronic 
bronchitis, in different forms of asthma, particularly the 
catarrhal, in cases of neuralgia and of malarious eachexin, and 
especially in all forms of scrofula. 

Bonchurch, situated close to Ventnor, possesses a variety 
of fine villa residences and a good hotel. Its climate 
is almost identical with that of Ventnor. 

Farther to the east, in Sussex, on the south-east const of 
England, we have ia Hastings, and its eontinuation St. Leonarise 

on-Sea, health resorts of old fume, but which have 
Betas slightly lost in reputation as to the treatment of 

phthisia, These two places extend along the const 
for 3 or 4 miles, and are protected in a considerable degree 
from northerly and also from north-west and north-east-north 
winds by hills ranging from 600 to 700 feet in height ; Hastings, 
the more easterly of the two, affords also slight shelter from 
east winds; but both places are fully exposed to the south-east, 


Bouchurch, 





south, and west. There are level walks along the shore, and 
the old read to London, rising gradually and following » 
northerly direction, also affords a sheltered walk which is of 
advantage to invalids, especially during the prevalence of atrong 
sea breezes. The soil is dry, owing to a thick layer of gravel. 
Hastings has an over most other seaside 
to the seats erected on the Pamde and affording shelter fran 
winds, The mean annual temperature is given by Sir James 
Clark as 50-4° F. According to Dr, Tripe, the mean tempera= 
ture of the winter months (November to March) in the years 
1874-77 was 41°2° F.; of December (the coldest month) 39°7*; 
mean maxima 45°4°; mean minima 37-3"; mean daily range 
81°; mean monthly range 27-8°. During these 5 months the 
mean number of days in which northerly or easterly winds 
prevail is given by the same observer ns 63, leaving 87 in 
which they are either southerly or westerly, whilst the average 
number of rainy daya is 90. The mean rainfall is slightly in 
excess of that at Ventnor. Hastings is decidedly less protected 
than the health resorts situated on the south coast of Devon~ 
shire, and should not be recommended indiscriminately to 
delicate persons, particularly in spring, when easterly and south- 
casterly winds prevail, However, if invalids use care and judg- 
ment, the results in cases of phthisie are not unfavourable, 
‘The author's own experience has been that in 10 cases in the 
first stage 6 gave favourable, 3 doubtful, and 2 unfavourable 
results; in 11 cases in the second stage 5 did well, 2 returned 
neither better nor worse, and 4 became worse. Willinms records 
even better results, for of his cases 72 per cent. improved, 52 
remained stationary, and only 22-8 became worse. 

Autamn and winter are the best seasons for Hastings, while 
aie spring months the more westerly and better pro- 


eres strane moderate shelter 
‘the north coast of Wales, Llandudno 
into some favour as a winter station, The mean 
minre for the winter seuson (November to March) is 
being 25° in excess of that of Hastings; the daily 
onthly ranges are somewhat higher; the mean humidity 
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is about the same. There are good opportunities for exercise, 
and the accommodation is excellent. 

Grange, a beautiful and well-protected spot on Morecambe 
Bay, in Lancashire, on the west const of Eoguand (ot, oa N.), 
ea is as yet but little known. In winter it iz by some 

warmer than more southerly places in the 
interior of England, and the fact that myrtles and other 
southerly shrubs flourish in the open air points to the existence 
of a local climate due to the shelter from the chalks cliffs and 
the influence of the bay. This ‘northern Riviera on a small 
scale’ possesses a good hotel, affording accommodation at all 
tines of the year, and has of late been used as a winter 
residence by people in the north of England. On account of 
the low situation of the village, however, the climate is of 
rolaxing character for many invalids, and the results of treat- 
ment here are doubtful; but the villas built on higher ground 
do not share so much in these drawbacks, 

We must refrain from discussing the differences of the 
various localities mentioned, as regards the special indications 
afforded by their climates; but quite in general, and following 
the example of Clark, Walshe, Williams, and others, a division 
of the Englieh coust climates may be attempted into the more 
bracing and the more relaxing, the easterly places belong- 
ing as a rule to the former and the westeriy (especially the 
south-westerly) forming part of the latter class, Amongst 
what may be called winter health resorts the following may be 
grouped under the relaxing class; Queenstown, the Channel 
Islands, Penzance, Scilly, Torquay, Teignmouth, Salcombe, 
Dawlish, Budleigh-Salterton, Exmouth, Sidmouth, and Grange ; 
under the more bracing, Hastings and St, Leonards-on-Sea ; 
whilst Bournemouth, the Undercliff, and Llandudno oceupy a 
somewhat intermediate position, being, however, more related 
to the bracing group. 


(>) SUMMER HEALTH RESORTS. 


‘The sea coaats of England, Scotland, and Ireland abound in 
places suitable as summer residences for many clasees of in- 
valids, whether bathing forms part of the treatment or not. 
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We cannot enter into a full description of the varions localities, 
but shall only group the principal places according to their 
peculiarities. The places on the east const are the most 
stimulating, being compamitively dry and exposed chiefly to 
winds blowing from the east and north-east. Their mean 
temperatures being low, they are suitable especially for sum= 
mer and the beginning of autumn. Among these may be 
tnentioned Naim and North Berwick, in Scotland; Tynemouth, 
in Northumberland; Whitby, Scarborough, Filey, and Brid~ 
lington, in Yorkshire; Cromer, Yarmouth, and Lowestoft, in 
Norfolk ; Westgate, Margate, and Ramegate, in Kent. On the 
south-eastern coast, there are Dover and Folkestone, both of 
which may still be called bracing places, although, owing to 
the Downs rising to a height of 400 or 700 feet, they are to a 
certain extent protected from northerly winds, and are conse- 
quently warmer in summer. Folkestone has of late come 
much into favour, and occupies a prominent place by its double 
imate—the more sheltered sea shore and the open west cliff 
with a less pronounced sea climate. On the const of Sussex 
snd to the west of St. Leonards-on-Sea we have Eastbourne, 
also a quickly rising place, and farther wost follows Brighton, 
in a certain sense the seaside suburb of London. The climate of 
Brighton is very invigorating, but the large extent of the town 
isadrawback,a certain amount of smoke hanging aver the walks 
along the shore when light winds are blowing from the nnd, 
Brighton is comparatively little visited in the summer, its 
chief season being from October to December, when it has the 
over the interior of a drier aud warmer atmosphere, 
which is almost free from fogs, and when it attracts many of 
the well-to-do English. The eastern portion of the town 
affords a walk which is almost completely sheltered from 
northerly winds, eo that Brighton in the autumn season is 
‘also adapted to such pulmonary cases in which only a moderate 
amount of shelter is required. The bracing character of the 
climate is shared to some extent by several places 
situated to the west of it, such as Worthing, Little Hampton, 


f the cases which may be sent with advantage to these 
[we x those of general debility of the system, 
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more especially if produced by weakening discharges, sedentary 
habits, or deficient respiration ; also cuses of anmmia, amenor— 
rho, and where there is a tendency to take cold. An addi- 
tional advantage is afforded by the ample accommodation for 
sea bathing, aud, in some places, for warm sea-water baths and 
tepid swimming baths filled with sea water. % 

‘The places situated farther westwards have, on the whole, 
a leas bracing climate in summer, except where particular 
conditions exert their influence. This applies to Freshwater 
and Alum Bay, situate on the north-western extremity of the 
Isle of Wight, and exposed to the full inflacnce of the Atlantic ; 
and this is also the case to a less degree with Shanklin, San- 
down, and Seaview, on the same island, with an easterly aspect. 

As regards the south coast of Hampshire, Devonshire, and 
Cornwall, the most frequented places have been enumerated 
among the ‘winter resorts.” 

The north coast of Cornwall has a more invigorating in=_ 
fluence than the south coast, and is moister and more equable 
ortvema than tho places situated on the east coast of England ; 
Mounesit the same applies to the north coast of Devonshire 
tine" and to the northern and western coast of Wales. As 
ww to Cornwall, we may mention New Quay, a rising 
place, situated on Watergate Bay; in Devonshire, Ifmeombe, 
Lynton, and Lynmouth are to be recommended ; on the coast 
of the Bristol Channel, Weston-super-Mare and Clevedon ; on 
the west coust of Wales, Tenby and Aberystwith; on the north 
coast of Wales, Penmaen Mawr, Llandudno, Rhyl, Abergele, 
Aber, and Beanmaris. Further northward, on the west coast 
of England, there are St. Bees. Silloth, and the Isle of Man; 
and, yet more to the north, the islands on the west coast of 
Scotland. 

The coast of Ireland offers, likewise, excellent resorts for 
the summer, such as Bray, near Dublin, and, farthor north, 
Duneannon, Tramor, Rostrevor, and Portrush. In 
the north-west, on the Donegal Bay, Bundoran is 
much liked, The west and south-west coasts have the advan« 
tages and disadvantages of the direct influence of the Atlantic. 

‘The climate of the north-west coast of Franca, particularly 
of the Département de Finistére, is in many respects similar ta 


Tevland, 
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that of the south-west coast of England, both coasts being 
under the influence of the Atlantic Ocean, and more especially 
of the Gulf Stream. On the other hand it is obvious that, 
when the wind blows off the land, the air must be much drier, 
owing to its passing over a large tract. of continent. 

If we describe in some detail the climatic conditions of a 
well-known place belonging to this region, some idea can at the 
‘teat,  ‘S2te time be formed as to various other localities of 

a more limited repute. Brest has lately been well 
described in a monograph by Dr. Borius (Paris, 1879), entering 
fully into its meteorology and hygiene, The mean antual 
temperature resulting from 10 years’ observations is 53° F., 
that for the winter being 44°2°, for spring 51-2°, summer 62°8°, 
snd antumn 53:8", Rain falls on about 175 days during the 
year, and the average amount of it measures 29°75 inches, Ag 
to moisture, the following figures are given :— 

Forthe Year Winter pring Summer Antome 

‘Vapour tension (inches) . O354 O907 O818 O458 — O36L 
Relative humidity . . 79 s 7 ma St 


‘The winds blowing from the south-west and west are the 
most frequent, being Atlantic in character; the Continental 
winds from the north-east and east come next in frequency. The 
mortality is about 32 per 1,000, whereas that of the whole of 
France is only 23-2, according to Bertillon (‘ Démographie de la 
France,’ 1874); the comparatively high figure given for Brest 
Joses something of its significance owing to the fact, that the 
aumber of births being very high, the mortality among children 
increases accordingly. 

On the north coast of France there are a number of places 
nsems are much frequented in summer and the beginning of 

autumn, and offer many social attractions. Compared 
‘with Brest the climate is less equable as regards tom- 
perature during the day and the seasons, but is, at 
the sume time, drier and more stimulating. Such 
es ss Dinard, Villers-sur-mer, Deauville, Trouville, Havre, 





‘Tasmania or Van Diemen’s land, as it was pases 
called (Iats, 40° to 43° S., longs. 144° to 148° E.), situutod S.E, 
of Australia, and being of particular value to that continent. 
The form of this island is heart-shaped, with its base directed 
to the north, the town of Launceston being situated there, and 
the flattened npex, with Hobart Town, the capital, having 
southern aspect. The surface of the island is highly diversi- 
fied ; two mountains rise to over 6,000 feet. above the level of 
the sen, and there are a good many elevations ranging from 
4,000 to 4,500, Mount, Wellington, which rises close behind 
Hobart Town, and the summit of which is frequently covered 
by snow, being 4,166 feet high. 
The climate of Tasmania is cooler, moister, and more 
equable than that of Australia, and is described by Dr. Brown 
(‘Australia for Consumptive Invalids, 1865) and others ag 
‘most agreeable and healthy. Hobart Town is as yet the most 
healthy place, and possesses beantiful surroundings, The 
mean annual temperature is, according to Brown, 58° F., that 
of the winter being 44°, and of summer 62-8°; the amount of 
rain varies and measures about 23°5 inches; the number of 
rainy daye, according to Martin in his work on the ‘English 
Colonies,’ ig 100 in dry years and 120 in wet ones. The 
westerly winds, blowing from the sea, prevail during by fur the 

















Greater part of the year, whilst the dry and hot winds, coming 
from Australia, and raising the temperature to 95° F. and 
higher, blow but fora few days. The winter montis (June to 
August) are frequently very cold in the interior of the island, 
and ot the more elevated places; apring (September to No- 
vember) is deseribed as invigorating ; summer (December to 
Jannary) is considered to be very agreeable, and automn is 
known as the best time of the year. 

More rain falls at Launceston than at Hobart Town, and 
the range of temperature is also greater at the former place, 

and more especially Hobart Town, are much fre- 

quented by Australians during the summer, in order to escape 
the grent heat. The sanitary conditions are fairly good, and 
the mortality ix 20 to 23 per 1,000. It is not likely to be much 
used by Europeans in the immediate future, except for a tem- 
porary stay during sea voyages. 


TH. Marine Cranates wir Low Decaer or Huxtprry, 
‘We have to consider principally the warmer localities, for 
the colder dry climates of the sea const are as yet not, or 
Rent at least quite exceptionally, used as therapeutic 
agents. The Mediterranean group commands our 
attention before all others, as being better known and more 
visited. The general characteristics of the Mediterranean 
have been pointed out in discussing the warm and moderately 
‘moist marine climntes. We can, therefore, take at once into 
review the different regions of importance, and will commence 
with the Riviera di Ponente, or Western Riviera, 
the ploces situated between Hytres and Savona. 
find & narrow strip of coast open to the south and south- 
east, partly also to the south-west—that 
Mediterranoan—having a dry soil, composed mostl 


higher elevations, whieh aid in several waya in raising 
ure of the ee by screening it more 
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and allow it to radiate during the cold revels 
‘). At some places also direct reflection 

It is to these conditions, and also to the perl 
the sea, and the diathermanons state of the air for the sun's 
mays, that these regions owe their high winter temperature, 
which is on an average from 48° to 63° F, or even higher 
during the 6 months of the season. The air is dry, though 
by no means excessively so, the mean relative humidity being 
about 65 to 70 per cent. during the 6 months of the season. 
‘The sky is clear; there wre many sunny days, and the ther 
tmometer, exposed to the direct rays of the sun, rises in the winter 
to 112°, and even 122° F, The fine days are numerous, from 
110 to 120; those on which the sky is wholly overcast are few, 
from 10 to 20; the number of rainy days ranges from 45 to 
50 during the 6 months of the winter season. Tnvalids may, 
therefore, on most days, with proper precautions, spend an hour, 
or even several hours, in the open air. As is usual on the sen 
coast, land ‘and sea breezes alternate daily, and consequently 
there is a free interchange of air. Though the amount of wind 
encountered will, of course, vary much at different places, we 
may say that-on the average for about GO days the air is 
almost calm, on 80 days there isa moderate or a fresh breeze, 
and during the remaining 40 a strong wind blows, which at 
times rises to a gale. December and January are, on the 
whole, calm months, whilst from the middle of February to the 
beginning of April the cold and dry mistral is not wt all nnfre~ 
quent. ‘The climate is cheering to the mind and invigorating 
to the bedy. As disadvantages may be mentioned the great 
difference between the temperature in the sun und in the shade, 
also between rooms having a northern or southem aspect, the 
considerable change of temperature at sunset, the occasional 
occurrence of high winds, and the very trying dust, the com- 
position of which is, however, almost exclusively mineral and 
not of an organic nature. The mosquitoes are likewise men- 
tioned among the drawbacks, but they are in fact merely an 
annoyance to which we may get accustomed, and against: 

we may guard to a certain extent; they do not harm iny 
seriously, 
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The accommodation in hotels and private dwellings is on 
the whole very good, though expensive for people with limited 
means; there is no lack of amusements, and at some places 
they are almost too plentiful. In fact, by these amusements, 
and the thoughtless way in which churches are entered, 
the good effects of treatment may frequently be counteracted, 
and even fatal disease is sown, Hence physicians should be 
very careful in the directions they give to patients, and in 
their supervision. But it frequently Lappens on the Riviera 
that the necessity for medical advice is not sufficiently con- 
sidend, and the physician is either not consulted at all 
or only on special occasions. In such cases strict medical 
supervision, so necessary for consumptive patients, is quite out 
of the question. Patients with phthisis, or a tendency to it, 
frequently have healthy people living with them, who visit the 
sonny south merely for pleasure; they join the latter in long 
walks and drives, get heated in the sun, and, although thinly 
clad, expose themselves to the change of temperature at sunset, 
or between sunand shade; or they frequent parties, clubs, and 
gambling rooms, to return from them heated and at a late hour 
of the night. It is only when attacks of pleurisy, pneumonia, 
or hemoptysis occur, or when a bronchial catarrh, which was 
scarcely noticed at the beginning, has become imuch aggra- 
vated, that the doctor is called iu. Many so called ‘colds’ are 
simply caused by avoidable indiscretions, and are then ascribed 
to the ‘bud climate’ or the ‘exceptionally bad season! It 
must be admitted that even on the Riviera there are sometimes 
very bad months, with only about 10 bright, 5 cloudy, and 15 
rainy days, and a mean temperature of only 37°5° to 41° F, 
‘Such exceptional weather may even last throughout the whole 
of winter and spring, as it did during the season 1878-79, 
‘Still, according to the evidence of Dr. Frank and Dr. Maret in 
Cannes, the results of treatment were satisfactory at that. time. 

dd that my own patients, at least those with phthisis, 
son the whole than in most other winters; simply, [ 
because the bad weather compelled thom to take cara 
T have no doubt that, if the existing advantages 
under medical direction, much better results 

sre than haz heen the case hitherto, 
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The season commences at the end of October (tl 
some patients may he sent ns carly as the middle of the mon 
and lasts until the end of April ; in some cases invalids should 
remain longer. Nearly all ought after this date to make a stay 
at some other health resort suitable for that time of the year, 
as it is not advisable for them to encounter their own change 
able climate before the beginning of June. Those with whom 
the mistral does not agree, and who are able to travel, should re~ 
sort in February to some place where they escape its influence. 

‘The classes of invalids who are likely to be benefited by a 
residence on the Riviera during winter and spring are ne 
follows: those to whom sun, warmth, light, moderate dryness 
of air, good food, and other comforts are a necessity, who in 
the dull, damp and cold, changeable climate of their homes are 
either not able or unwilling to take outdoor exercise, and, 
owing to failure in appetite or strength, are liable to fresh 
attacks of illness, or to exncerbations of existing disense; the 
weak and debilitated, the prematurely old, the scrofulons, 
either infants or adults; cases of anwmia, glycosuria, rheuma- 
tism, and gout; cases of chronic extarrh, not only of the 
larynx and bronchi, but also of the stomach and intestines ; 
pationts who have only partially recovered from pleurisy or 
pneumonia; the subjects of many forms of phthisis if thay are 
not specially erethic or liable to feverish attacks, or patients 
with changes which might lead to phthisia, For patients of 
this large class, who suffer from the more active forms of disease, 
the well-protected places alone are suitable, whereas the indo~ 
lent and stationary varictics of phthisis permit of great choice, 
The Western Riviera eannot be recommended for most cases 
of hysteria, for cases of purely nervous neuralgia, in nervous 
asthina, great irritability of the nervous aystem in general, dry 
eatarrh of the larynx aud bronchi with nervous (hysterical) 
complication, and in so called florid phthisis, 

After these general hints regarding the whole of the 
Western Riviera, a short description of the different resorts 
will follow in the order of their position from west to east. 

Hyéres is most beautifully situated about three miles from 
the sea, with southern vegetation and particularly fine palms ; 
it is very sunny and bright, but the mountain barrier protecting 











HYERES, CANNES, Ww 
it to the north is not complete, and gives easy access to the 







from the sea is an advantage to many nervous constitutions, 
I know of many cases in which a residence at San Remo, Men- 
tone, Bonlighera, or Cannes did not agree, on account of their 
proximity to the sea, whilst at Hyéres the same patients got 
rid of their nervous congh, asthma, or neuralgia. Hyéres is 
well provided with hotels and lodging-houses, and belongs to 
the less expensive places of this nuch-frequented region. 

Costebelle, about two miles distant from Hyéres, lies nearer 
to the sea, is better protected hy bills and trees, and is less dry. 
It is indicated, therefore, in appropriate cases, but 
offers less ‘sccommodation, and, as a rule, thero is no 
physician resident there. 

Cannes, situated on the beautiful Bay of Napoul, is one of 
the finest spote in Europe. It is open to the south, but the 
a small island group of ‘les Lérins’ moderates the 

xoutherly winds, which at times blow with great force. 

To the west the bay is protected by the wooded and very pie- 
taresque Esterels, to the east by the ‘Cap do Ia Croisette,’ to 
the north by the advanced hills of the Alpes Maritimes with 
their high mountain chain behind, the latter, however, being too 
far removed to afford complete protection. According to De 
Valeourt, Marcet, and cthers, the meteorological conditions do 
‘not differ much from those already described among the general 
characteristics of the Western Riviera, High winds are not at 
all rare, particularly the mistral in February and Mareh ; there 
fx no lack of dust, and the climate can searcely be called 
perfect, Dr. Frank, however, from many years’ experience, has 
shown that with proper precautions, and taking advantage of 
the protecting hills and clumps of firs, cases of phthisis, if not 
‘acute or in too erethic subjects, may frequently be orrested or 
eured; that sufferers from antonio arthritis and rheumatism, 
beroiiions inelividuals, and decrepit. persons in general may be 
“Bt Raphael, near Fréjur, deserves mention here, having bewa recently 
jan winier health rowrt, Jt lies under the Esterels, well sheltered 
‘winds, and the country immediately bobind it is very fine—Zr. 
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touch benefited by the climate ; but great care isnecessary at rye 
place so enticing in scenery and social attretions. It does not, 
a8 a role, suit those subject to neuralgia, hysteria, or feverish 
ness. Cannes lies on two bays, an eastern and a westera, and. 
between these is a promontory with a hill on which the old 
town ix built. ‘The western bay possesses the finer scenery, 
but the eastern is somewhat better protected against the 
tnistral, and the houses extend farther inland, a matter of great 
importance to a number of invalids who do not get on well 
when living close to the sea, Both bays have very good hotele 
and villas; several new hotels of great excellence have lately 
been built in the East Bay. Invalids who do better at a 
greater elevation above the sea, and who at the same time do 
not mind living some distance from the town, find suitable 
quarters at the Hotel Californie, with a benutifal view of the 
Ben. 

Further removed from the sea, and in a well-sheltered 
position at the end of the East Bay, the village of Le Cunnet 
is situated. As yet it has not found much favour 
with foreign visitors, but it promises to be at a fature 
time, for patients requiring shelter, the best and most noted 
place of this part of the Riviera. 

Antibes, the ancient Antipolis, is not yet much frequented 
for the winter months, but it affords moderate 
shelter and may be more utilised in the future. 

Nice, well known by the descriptions of Sigmund, Lippert, 
C. T. Williams, and many others, for its beautiful situation, was 
formerly a chief resort for consumptive and other 
invalids from the north, but has lost its high repute 
during the last thirty years on acconnt of the alleged treachery 
of its climate, and is now mostly visited by peoplein pursuit of 
change and pleasure. It must be admitted that the changes of 
temperature are very great, even in sunny places, when passing 
from a sheltered position to a spot exposed to winds, and like- 
wise on passing from the sun into the shade. A great part of 
the town is also exposed to the north-east wind, owing to a gap 
left in the surrounding heights by the Paillon torrent, and (he 
mistral is often very annoying, the protection by some 1 
Jow hills to the north-west being insufficient. But the char 
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of the climate fs remarkably sunny and invigorating, and the 
bright days considerably exceed in number the dull and rainy 
ones. If, therefore, the situation for residence be well selected, 
and the existing advantages used with discretion, particularly 
with regard to amusements, a great deal of good muy be gained 
even in phthisis, especially in its less active forms and in 
patients of torpid constitution; while cases of rheumatism, 
gout, and senile debility are much benefited by the dryness of 
the air and the abundance of sunshine. Invalids suffering 
from phthisie, or otherwise requiring much shelter, ought not 
to live near the Promenade des Anglais, but in the Quartier 
Carabacel or in Cimiez, both of these plices being at some dis~ 
tance from the sea (the former from half a mile to a mile, the 
latter three miles). They are less dry, not so dusty, and better 
protected from winds. Concerning the meteorology of Nice, 
dotails may be found in the works of De Valeourt, Lippert, and 
‘others; we will not enter into them, as in the essential paints 
they do not differ from those already mentioned in our general 
remarks. An unbiassed and intelligent gentleman who was 
cured of incipient phthisis by spending five winters in Nice, 
and who always resided cither in Carabacel or Cimiez, has 
recorded the etate of the weather during 720 days, Of these 
450 were fine, 124 rainy (many being fine at intervals), and 146 
more or less overcast. 
Villafmnca (Villefranche), situated on the bay of the same 
name, is well protected and decidedly warmer than Nice. 
‘According to Carridro and Walehe, it would be a very 
good place for those in want of shelter and sun, if 
there were sufficient aecommodation. ‘This, however, is as yot 


wanting. 

A little more to the cast, between Nice and Monaco, and 
in a sheltered position, lies Beaulien, where arrangements are 
being male for the reception of winter visitors. 
‘Ss  Unider the immediate protection of steep rocks to the 
north-east, and north-west, the vegetation is most 
dant; oranges, lemons, figs, anid! carouhas are plentiful, and 
we do we meet with finer old trees, some 
20 to 23 feet in circnmference. Hence it is 

h will prosper as a health resort, 












sent there. 
Farther oastward, towards Mentone, we pass | ueeied 
piacere Rootes. It is beautifully situated, amd ite 
houses are built along a rocky declivity which protects 
them from cold winds and raises the temperture of 
the whole neighbourhood by reflecting the sun's heat. Daring. 
several visits on sunny days of November, I found the temperi- 
ture rather high, almost 1 F. higher even than in the eastern 
hay of Mentone. Hitherto, however, nothing has been done 
for the reception of visitors, 
Mentone has a south-easterly aspect and is protected from 
cold winds by three consecutive ranges of mountains; a rocky 
“promontory on which the old town is built divides 
the bay at Mentone into an eastern and western 
portion; the East Bay, at the base of a steep rocky declivity, 
skirted by a narrow strip of land lying close to the sea, may be 
termed the most, sheltered portion of the Riviera, while in the 
West Bay the hills do not descend so rapidly and do not come 
so near the sea, Consequently the protection in the latter is 
not so complete, particularly as there is a gap in the sheltering 
mountain wall caused by a torrent, On the other hand, this 
western part has the advantage that a number of houses are 
built at a distance from the shore, and thus are suitable for 
invalids who would be deprived of sleep by the noise of the sea, 
if residing on the East Bay. Mentone, particularly the western 
part of it, has sheltered walks near and far, and charms visitors 
unceasingly by the picturesque configuration of its surroundings 
as woll a8 by its rich vegetation. 

Mentone, with a meau annual temperature of 61° F, (De 
Bria), exceeding that of Nice by 18° and of Cannes by 1°, 
has the advantage of a more equable temperature and better 
shelter, particularly in its eastern part. Tt is considered to 
be leas dry than the neighbouring places; at least the rainy 
days for the year are reported to be 80, while for Cannes 
the mean of 70 is given, for Nice between 60 and 70, and 
for San Remo only 48, Although one of the more 


‘Mentone, 





MENTONE, BORDIGHERA. 421 
resorts, it has become better known than almost any 


colony, to whom the whole neighbourhood is much 
indebted) and Liardet, in French by Bottini and Farina, in 
German by Stiege and Diihrssen.! 
For cases of phthisis in the first and second stage, without 
pronounced feverish aymptoms, where shelter from cold winds, 
sunshine, light, warmth, and home comforts are required, the 


and invalids dislike the place on account of its deficiont ciren- 
lation of air and close proximity to the sea, with its noise and 
other exciting influences, Among sufferers from neuralgia, 
asthma, and dyspepsia T have even met with instances of com- 
plete intolerance to this local climate. The West Bay does not 
share these drawbacks to any extent, but it does not afford as 
mach shelter, 
Bordighera, the firet health resort we come to beyond the 
Ttalian frontier, is more exposed than the eastern part of 
Mentone, but it has plenty of sunshine, and cold 
winds have no direct access. It therefore gives fair 
promise for the future, At present the best hotels and private 
dwellings are too near a very dusty and froquently windy high- 
road, After the completion of the houses just commenced 
among the olive groves some distance from the sea, and when 
new roads have been made, many invalids might be sent there 
with advantage. ‘This has been advocated for some time by Dr. 
Richard Schmitz, of Nouenabr, who has passed several winters 
at Bordighera, Its luxuriant plantations of palm trees seem to 
confirm this view, but we must oot overlook the existence of 
vulloys to, the west. of Bordighera proper, which are vory 
tempting for excursions, but give ready access to cold winds, 
“4 In the work of Dr. Sparks, which has appeared just 
ee res Sarees Baik of Nee and tho whole 
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\Schneer. The mean annual temperature is 61°95" F., the monthly 
means being for January 48-52°, February 50°, March 66:21°, 
April 57-29°, May 62-51°, October 62-63°, November 63°35°, 
and December 51-44’, The mean of the five coldest months is 
51°89°, and the mean of the daily fluctuations for the five 
coldest months 4°32". During the same period, according to 
Dr. Schneer, invalids may sit iu the open air on 77 days; they 
may take exercise, but should not sit down on 65 days, and are 
obliged to stay indoors on 8 days, So far as conclusions can be 
drawn from a passing visit, the author does not consider the - 
shore, where the hotels and the town are situated, sufficiently 
protected from the north and north-cast winds, though good 
shelter may be found nearer to the range of hills. 

Though the results coming under the notice of a single 
observer are of but slight value, we shall give a short, su 
Hontwor Of the cases we have sent to the Western Riviera, as 
desnrt they may probably be of some utility taken in con- 
vations junction with the experionce of others, To begin 
with the consumptive patients: of these 63 spent one winter 
or several winters there, making a total of 124 winter resi~ 
dences, Of these consumptives 36 were in the first stage, and 
22 of them showed improvement, 3 remained doubtful, and 11 
became worse; of 15 in the second stage 6 improved, 3 re- 
mained stationary, and 6 became worse; of 12 in the third 
stage 2 improved, 5 remained stationary, 5 became worse, To 
sum up, 30 (476 per cent.) were improved, 11 (17-5 per cont.) 
remained stationary, and 22 (34-9 per cent.) became worse. 

Drs. C. J. B, and C.'T. Williams! have published notes of 
152 consumptive patients sent for the winter to the shores of 
the Mediterranean, giving a total experience of 229 winter 
residences. Of these patients 62°5 per cent. were improved, 
20°39 per cent, remained the same as when they set out, and 
ouly 17-11 per cent, became worse. The results recorded by 
these observers are somewhat better than our own, but we 
haye no doubt that even more favourable results might be 
gained if patients took greater care by placing themselves 
under the continuous guidance of physicians, and resiating the 


‘Dr. ©. T, Williams, Tha Ingtuence of Climate in the Prevention and 


Troatmont of Puimonary Consumption. 
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Pere ee nel by ea 
course. Nowhere else have we met with the occurrence of so 
many acute and subacute affections as among our patients in 


this region. Onr notes respecting this point extend over only 
41 patients who have spent on the Riviera 94 winters, or alto- 
gether 2,254 weeks, during nearly 420 of which they had to 
remain either in bed or indoors—of course irrespective of in- 
door days occasioned by bad weather, The chief causes were 
bronchitis, pneumonia, pleuritis, pleuritis, laryngitis, angina tonsillaris, 
febris rheumatica, and hemoptysis—all affections which in 
many, perhaps in most, cases might have been avoided. Of 
20 cases of emphysema with chronic catarrh our notes show 
decided improvement in 15, in 3 no appreciable change took 
place, and 2 became worse by intereurrent inflammatory 
attacks. We never include cases which were sent away soon 
afier arrival, becanse the climate did not suit them. Of 28 
cases with a liability to bronchial attacks aut chronic exterrh 
without emphyzema 20 improved, 3 did not give n decided 
result, S cases became worse in consequence of acute attacks, 
OF 35 patients subject to chronic rheumatism 24 Improved 
considerably, 11 did not derive much benefit. The latter 
number would be smaller if the damp and cold winter of I878= 
79, which did not prejudice cases of phthisis, had not affected 
theumatic patients most unfavoumbly, 6 cases out of the 11 
ones being from that winter. Of 29 cases of 
fout improvement lasting for some time took place in 15, tem= 
porary amelioration in 7, while in 6 no appreciable difference 
‘wat noticed, and 1 death took place from zymotic disease, 
OF 14 patients with chronio albuminuria 8 got on compara~ 
ieee in 5 no decided improvement took place, and 1 
died in a uremic attack after exposure to cold and wet. Ina 
of ecrofulows and budly developed children the 

been very satisfactory. The greater number of cases 
catarrh of the fauces, the stomach, and the intestines 
improvement, Under the heading of slow recovery 
and zymotic disease, inclusive of eyphilis, we have 
32 cases, 28 of which made very good progress, while 
acute and sulucute affections—that is, rhenmatio 


pleuritis leading to phthisix 1, pneumonia, 
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ending in phthisis, 1—in each ease owing to some clearly 
proven imprudence. In the lange group of states of conatitu- 
tional weakness with deficient circulation and accompanying 
apepsin the results were mostly favourable, but many cases 
complicated with hysteria, neuralgia, or with a teudency to 
mental disease had to leave the Riviera for other and less 
exciting climates, such as Pisa, Rome, Pau, Venice, Arcachon, 
the Italian or Swiss lakes, the English south coast, Meran, 
Botzen, or subalpine stations. In the still larger group cha- 
racterised by waning power and failing of functions from senility 
—the natural as well as the premature—with u tendency to 
eatarrhs of the mucous membranes, to dyspepsia und flatulency 
on the slightest. dietetic indiscretions, to glycosuria, rheuma- 
tism, anorexia, &c., the result was generally satisfactory in so 
far as the sunny and warmer atmosphere, aided by distraction 
and ubstention from exhaustive mental work, produced a state of 
well-being or relief in all the symptoms during the time of resi- 
dence or for a longer period, For thik class of invalids Cannes 
and Nice seem to be, in our opinion, particularly adapted, 

‘The more easterly places of the Riviera di Ponente do not, 
as yet make a claim to the appellation of ‘climatic health re 
sorts,’ while the Riviera di Levante, or Eastern Riviera, on ac- 
count of the greater humidity, has been treated among the 
moderately moist: places. 

Farther to the south, on the western coast of Ttaly, Naples 
and its nearest neighbourhood require mention, Although 
yery benutiful, and with a climate seemingly equable, 
they are hardly suited to invalids for a long sojourn, 
but may be chosen as resurts for distraction and recreation. Dr, 
0. Diraf, sen., of Kissingen, has published in the ‘Deutsche 
Klinik’ of 1861, interesting letters from Naples, to which we 
refer, and recently an instructive article by Dr. Macpherson has 
appeared in the * Edinburgh Medical Journal’ (1875) on the 
health resorts of the Bay of Naples in ancient and modern times. 

Castellamare and Sorrento, with very attractive scenery, lie 
on the northern side of the peninsula of Sorrento, are exposed 
cuts 10 the winds from N.W., N., and N.E., and are only 
= adapted for invalids during the second half of spring, 
in summer, and autumn, Castellamare, with delightfal and 


Naples 


CASTELLAMARE, CAPRE Wz 


shady walks, is the ancient Stubim, recommended by Galen as a 
mountain health resort for consumptives. Very likely the ex~ 
cellent milk and pure air found here by invalids coming from 
the ancient Roman towns were the chief causes that effected 
the eure. 

Cassiodorus speaks of a * Mons Lactis' as a resort for phthi- 
‘sical patients, situated near Stabie. Tt seems that the present 
Lettere, distant about six miles from Castellamare, and 
situated on the northern spur of Monte Sant’ Augelo, 

with it; a bracing place, with ehndy and picturesque 
walks, but without proper hotel. In some of ite villas, how- 
#ver, as well as in houses situated on high ground above Cas- 
tellamare, among which the Hotel Quisisana 
dation, many invalids coming from other places in 
dete and 
‘autumn up to the end of October, although for most northern 
constitutions the heat in summor is too oppressive. Itulians 
but also for 


Letter. 


‘Massa Lubrense. 
oo celebrated Salernum of ancient times, situated 
at 955 angle of the magnificent Gulf of Salerno, has 
Jost its fame as a health resort. [t offers good shelter 
and a sunny, moderately dry, invigorating climate, but 
many malarious affections, which are partly generated 
emanations from the neighbouring marshy grounds of 
> occur in this region during the summer aj 
months; even in winter these fovers do not 
hi they are much rarer. ae 
| Amalfi, at the northern margin of the Gulf 
eee: a warm and cost eli 
number of bright days, but the 
ere interrapted by a gorge. 
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but the southern portion is much better protected, as is amply 
shown by its vegetation. The air ia dry and, according to the 
P| testimony of a friend who hus lived there for two years, 

there is not much rain; there are many bright days ; 
the soil (limestone) is dry; but the winds coming from the 
south are said to be at times relaxing. The Hotel Quisisana in 
the village of Capri has a good situation, 

The island of Ischia is in most parte too much exposed for 
winter residence; but from April to October it suite many 
categories of invalids very well, and its hot baths are 
particularly serviceable in eases of rheumatism and 
gout. The best place for this purpose is Casamicciola, at the 
northern base of Monte Epomeo, which has several excellent 
hotels, and the advantage that good medical advice is easily 
procurable, either from the islind itself or the neighbouring 
Naples. 

Catania, situated on the eastern shore of Sicily, has, accord= 
ing to the Meteor. Ital., a mean temperature of 66°3° F., 
winter 52-7°, spring 608°; rainfall 18 inches, dis~ 
tributed chiefly over winter and autumn; 53 miny 
daye. Its position to the S.S.E., and at the foot of Mount 
Etna, the summit of which is covered with snow in winter, 
exposes it to cold winds coming across this mountain (N. and 
N.E.) Hovever several of our patients (arrested phthisis) 
got on very well there, but complained much of ennui, as there 
waa very little to interest therm. 

Syracuse, the meteorology of which, as regards warmth and 
rainfall, is similar to that of Catania, is in many places too much 
exposed to winds, and is not therefore fit for cases of 
phthisis ; with the exception of a few sheltered parts 
it has as yet not beén in general use as a winter health resort. 
The neighbourhood in the direction of the interior of the island 
is not quite free from malaria, 

The island of Malta, or rather its capital, Valetta (lat. 
86° 54’ N., long. 14° E.), has a mean annual temperatore of 
65°95" V.; winter 65°99, spring 61-18°, summer 
76°17", and autumn 70-44°; fluctuations of tempera- 
ture slight ; amount of annual rainfall 23:93 inches, with: 
quantity (72 per cent.) in winter; clear air with 
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Although splendidly situated, it is rarely used as a health 
resort ; not even by visitors from England, to which it belongs. 
For the majority of consumptive patients it is certainly too 
windy; complaints are especially made about the relaxing 
effect of the Siroceo, the scarcity of level walks, and want of 
shade ; but we have seen good results in rheumatic subjects 
and those who require warmth and sunshine. So cautious an 
authority as Walshe speaks well of the influence of the climate 
in apyretic phthisie, even in the third stage. 

Of the islands in the Mediterranean, the Balearic Islands 
may be mentioned ax ‘health resorts of the future. The 
Tig mite lazgest of them, Malorea, or Majorca, has several well- 

Eek! situated places, among which the town of Palma 
son Int. 39° N,, long. 2° E.), built on a bay facing south, 
affords the best accommodation. Mean annual temperature 
(according to Hann) 63°5° F.; winter 52:5°, spring 60-1°, 
summer 75-27, autumn @5+1°; amount of rainfull 27-16 inches. 
Our experience is confined to information derived from a few 
consumptive patients with stationary disease, and without 
pyrexia, who had paid passing visits to the islands. They 
spoke well of them, but pointed out that for invalids with more 

disease ne adequate provision was made." 

Barcelona (lat, 41° N., long. 2° E.), at the north-enst const 
of Spain, is in many respects well situated, particularly owing, 

to its being easily accessible from the South of France, 
and so near to the summer health resorts of the 


cer pena to Dove) 62-4 
69°, summer 761°, autumn 64-04° F, u 
fall 22-44 inches, with chief proportion in autum 
distributed over about 69 miny days. 
! De, H. Bennet, im an article on the Balearic Talanits 
Zig has hn an unfavourable opinion + 
‘of these falunds asa henlth resort, He says 
hs rile apace 





attending the cultivation of rice, but suiy'be 


the latter part of autumn and the winter month 
‘The mean annual temperature, according to Lorenz 
slightly exceeds 626" F., being for the winter 52°5", 

xpring 57°44"; relative humidity 66°, with only slight va 

in the different times of the year. Amount of rain t 
twelve months about 18-7 inches; number of rainy days 47, 
distributed chiefly over autumn and winter. ’ 

Another place on the Spanish Mediterranean coast is Ali- 
conte (lat, 38° N.), which, like the whole province of Mureia, is 
known to be drier than Valencia. It is m 
well protected from north and north-westerly winds. 
According to Francis, it has 1 mean temperature of 64°4°, that 
of winter being 535° F. Amount of rain 16-9 inches, of which 
38 per cent. falls in the autumn, 30 per cent. in spring, and 
20°7 per cent. in winter (Lorenz and Rothe). 

Our personal experience of the two places last mentioned, 
both of which afford good accommodation, is limited to a few 
cases of arrested phthisis without pyrexia, doing well during a 
sojourn of several months, and some instances of business 
people who resided there for ten to eighteen months 
in commercial pursuits. The latter complained of the summer 
months, in the course of which disorders of digestion, occasional 
dinrrhena, and loss of appetite rade their appearance, without, 
however, affecting the respiratory organs. 

Malaga (lat. 36° 45" N., long. 4° 39° W.) is praised by 
Francis a3 the mildest place in Europe, and by Cazenave as 
the most favourable locality in Spain. It is built on 
sandy soil, formerly covered by the sea, and is pro- 
tected to the north and north-west by a semicircle of hills with 
an altitude of about 8,800 feet. The accommodation is good 

the Almeda. The mean winter temperature 

that of spring being 64-4°; the mean daily 
range, necording to Francis, does not quite reach 4*5°, 
variations in the temperature of succeeding days and 





Adlennie. 
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are likewise small. The same author maintains that the mean 
relative humidity is somewhat between that of Madeira and 
Nice, but the number of rainy days is only 40, that is, less 
than for Nice, and all our patients have described the air 
as dry. 
On the coast of Egypt there are several places that may be 
named as belonging to the preseat division, notably Alex- 
‘ennai, SEAT od Bost Said. With similar annual means 
Pee (GS* to 70° F.) they have more equable temperatures 
‘than Cairo, and aro less dry; but as they cannot be included 
amongst health resorts in the proper sense, we merely mention 
them, because, in case of need, they may be used by people 
who could engage in business there. Any such patients with 
arrested phthisis may stop there during the cool months, while 
those with rheumatism and albuminuria may remain longer, 
perhaps for the whole year. r 
On the extensive shores of Asin Minor, Greece, and the 
adjacent islands there is scarcely a place that could be recom- 
mended for its climate. Smyrna (lat. 37° 58’ N., 
— ° E.) has a mean temperature of 62-6? F.; 
winter 47-66", spring 60'1", autumn 64-4°; maximum of summer 
109-4°, minimum of winter 15:6", Amount of rain 24-45 inches, 
gainy days 67; relative humidity 64 por cont, Invalids re= 
quiring care should not be sent to this place, the changes 
being very great in winter, and the sanitary state of the town 


‘Larnaka, on the island of Cyprus (lat, 34° $7’ N., long. 
33° E.) has a mean temperature of 68° F.; winter 51°8°, spring 
Se 64°; amount of rin 12-75 inches, rainy days 54. It 

is by no means free from malaria, so that » long time 
maust pass before the climate can be made use of, 
Greece (lat. 37° N., long. 23° E.), has, accord- 
‘a mean temperatare of 68°, with great extremes 
(105-2" and 14° F.); winter 49°2°, spring 61-9", anturmn 
66:8", summer $1°1°; rainfall 15°3 inches, rainy days 
humidity 62 per cent. The climate is quite un- 
lids with chest disease; but in gouty, neumlyic, 
affections we have repeatedly seen good results 
sat Athens. 
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Among the dry marine climates of the sou 
the coast of South Africa attrets our attention 
though owing to the great distance of 
peta valids can only be sent there in ez 

‘The highland of South Africa will be 

with the inland, and particularly the mountain 
the seashore there is, to begin with, Cape Town (lat. 
S., long. 18° E.), situated on Tnble Bay, at the foot of Table 
Mountain (8,550 feet). Tt bas a mean temperature 
F.; winter 67-2°, spring and autumn about 64°5°, summer 
71°5°; rainfall about 23-7 inches, mean relative 
per cent. The town itself is dusty and unpleasnt; invalids 
do better in the suburb of Sea Point, or at the neigh’ 
‘Wynberg, which lies farther inland and has good hotels. The 
frequent and at times violent winds, accompanied by Pees 
are a disadvantage ; whilst the fact that during the hot season 







temperature take place when the wind changes suddenly, that 
coming from the interior having a very high temperature 
during the hot months, and that blowing from the sea 
comparatively cool. 

It is not very likely that, as a rule, invalids will be 
sent to either of these places from Enrope, per- 
haps excepted; unless in cases in which the sea voyage 
there and back is regarded as the chief agent in the treat- 
ment, or in the case of patients at the commencement of 
phthisis, who might seek employment, such as is likely to be 
found at a port. We have met with ten such cases in young 
clerks, with phthisis in the first and second stage. Three of 
them got so much better that during the last two years the 
disease has made no progress, and they may be regarded os 
cured; while two were improved or cured only after they had 
removed toa mountain climate and stayed there for a consider~ 
able time, the climate of the seashore not being suited to them. 
Five became worse, and in three of those life was probably 
shortened by the stay in Africa. 
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‘The climate of Australis bas many varieties, partly due to its 
position in the southern hemisphere (lats. 10° to 39° S., longs. 
‘Awercts, 113° to 154° E.), partly to the influence of the Pacific 
SES and of the vast deserts in the interior. Of works on 
Sr the climate of Australia, from a therapeutical point of 
view, we may mention those by Montgomery Martin, Scoresby- 
Jackson, J. B. Brown, Bird, and Thompson, the latest acount 
being by E. Faber, as an appendix to his articles on the in~ 
Anence of sea voyages (‘ Practitioner, 1876-78). The northern 
tropical part need not be considered, as it is not suitable for 
invalids; and even in the other parts the variations are very 
great. On the east const, New South Wales, between 30° and 
27° S. latitude, is considered to havea healthy climate; Seoresby- 
Jackson gives the mean temperature as about 64°5° F.; winter 
(June to August) 56°, spring 65-6°, summer 71°5°, and autumn 
658°, Faber's mean temperatures, deduced from « greater 
number of observations, are nearly 2° F, lower. During the 
winter months the nights in the vicinity of Sydney are fre- 
quently cold, but during the daytime the temperature is rarely 
below 40°F. In winter and spring not much min falls, In 
summer the hent is great, and may cause a good deal of annoy= 
ance when winds prevail from the hot interior. Autumn sets 
in with rain and unscttlod weather, but becomes genial after- 
‘wards. According to Montgomery Martin’s work on the 
4. Colonies,’ there are about 241 fine and 48 rainy days 
in the year. The amount of rainfall varies, the yearly average 
‘Deing about 47°5 inches; the maximum of relative humidity 
80 per cent. in October, and the minimum in January only 9 
per cent, In winter southerly winds prevail as a rule, but in 

thore from the north are more common, 

‘Tt fs alleged that phthisis was comparatively rare formerly, 
‘Dat has become more frequent nowadays. Dysenteric affections 
‘are pot rare. 

_ Besides Sydney, there are five other coast stations in New 
South Wales—Port Maquaire and Neweastlo to the north, 
Cape St. George, and Eden, to the south of 
The moan temperature of theso stations varies from 
Newcastle to 59-9° at Eden, the latter being the 
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most southerly (lat, 37°.) The maximum at Neweastle is 
*, at Eden only 77°, and at Sydney 80° F. 

At some distance from the sea, that is, between it and the 
mountain range, there are seven other meteorological stations: 
Casino, Grafton, Muswell Brook, West Maitland, Windsor, Para- 
watta,and Liverpool, All of these have a somewhat less equable 
climate than the scashore stations proper, that is, higher 
maxima and lower minima in summer and winter, and alto a 
greater daily range. Whereas at Sydney the daily mnge is 
only 14° F., being for January 10°7°, and for Octaber almost 
18°; it amounts to 21-6° at Maitland, and 26-2° at Windsor. 

In the province of Vietoria (lats. 34° to 39°S,, longs. 141° to 
150° E.) there are the coast stations of Yabo Island (lat. 37° 8. 
Yowrm. long. 150° E.), Port Albert, Melbourne, Cape Otway, and 
Motor “Portland. Melbourne, the capital, lies at the month of 
the Yarm River, where it enters the bay of Port Philip (37° 5' 8. 
lat.) According to Faber this town has a mean temperature of 
about 57-7° F., the mean for the whole const line being L’lower. A 
former observer (Straelecki) had given figures which were about 
3-5° higher, Cape Otway has the lowest temperatura, 552° F,, 
and Portland the highest, 61°. The latter has in the hottest 
month « temperature of only 67°, and in the coldest, of 53-6°, 
evidently owing to its sheltered situation on Portland Bay, and 
the moderting effect of an ocean current. The mean tempera- 
ture of Melbourne is for the different seaaons, winter 492° F., 
spring 57°, summer 65:3", autumn 586°. During 17 years 
the temperature in the shade has been 61 times above 100° 
(once it reached 111°) and 52 times below 32°; the greatest 
yearly range was §4°5° in 1868. The mean daily range is 
22-3° in summer, 18°5° in autumn, 15° in winter, and 20° in 
spring. 

Adelaide, the capital of South Australia (lat, 34° 55° S., 
long. 138° E.), lies on the River Torrens. Although it is situated 

at a distance of five miles from the sen, it may be con~ 
‘usm. sidered as having a sea climate, Mean temperature 
68° F.; winter 53-2", spring 62°, summer 73°, autumn 
64-2", Mean daily range 20-7°, in winter only 15°. This would 
be larger if sea breezes were not by far the most prevalent. 
In summer the variations are greatest, owing to the influence 
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of the sandy deserts (26"4"), as is ulso the case in Cairo, accord- 
ing to Faber. The sume observer points out that the autumn 
months, April and May, are delightful. : 

In the province of West Australia the conditions of tem- 
perature are much the came, but the amount of rainfail is 
worn Steater. Perth, the capital, situated on the Swan 
Pond River (lat. 41° S., long. 115° E.), with attractive 

surroundings, has am annual temperature of 64°4°; 
winter 57°, spring 62-8°, summer 72°5°, autumn 66-2, In 
Freemantle (lat. 32° S., long. 115° E.) the temperature of the 
year is lower by about 1-5". 
‘The health statistics in West Australia are very satisfactory, 
to Dr. Ferguson's records. ‘The death-rate amounts 
only to 12 per 1,000, whereas in New South Wales and 
‘Tasmania it is 15, and in other English colonies much higher 
stil. One would almost think that the sparse population of 
the district is the chief cause of this favourable state. With 
& greater number of inhabitants, a similar death-rate would 
point to quite exceptional hygienic conditions. 

As regards the question as to what extent these Australian 
‘coast climutes are available for the treatment of disease, they 
‘certainly have lost mach of their fame as sanatoria for con- 
sumptives. They may, however, be useful as land stations in the 
nterval between the journey to and fro for such invalids as are 
‘sent on sea voyages, provided the season be properly selected. 
‘They are, likewise, available for colonists with a phthixical 
tendency. The summer months are far too hot for consumptives, 
but they might be avoided by removing to Hobart Town during 
‘the hot season, or by migrating to mountain stations to be 

in the future. On the other hand, part of the 
the winter, and beginning of spring suit. many invalids 

‘well. The author has seen benefit resulting in this way in 

eases of phthisis in the first stage, whilst in three cases the 

was not favourable. Of eight cases in the second stage 
d, and four remained stationary or became worse, 

the author's patients suffering from phthisis have 
for the last five to ten years near Melbourne and 

one in Adelaide, and they have all continued in 
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I. Cuimares or Hin Aurrrupes, on Mouxtary Ouimares, 


According to the latitude, and to the elevation above the 
sea and surrounding country, the difference between the 
various climates of this group is very great, Their 
feature in common is this, that the climatic elements 
‘or factors are modified by the degree of altitude, 
so a3 to give each climate a character of its own. H. ©, 
Lombard was the first to point this out, in his instructive work 
* Les Climats des Montagnos,’ which appeared about thirty years 
ago, The subject has been further worked out by a great many 
authors, such as Jourdannet, Guilbert, Bremer, &e. It is 
difficult to say at what height 2 mountain climate should be 
considered to commence, because the influence of the elevation 
above the level of the sea varies a good deal at different places, 
‘Thus in the flat and cool North of Germany, a mountain chain 
ranging from 1,500 to 2,500 feet in height exercises so great an 
influence on the climutie factors, that the vegetation has the 
character of a mountain vegetation, and the climate of the 
heights and valleys of such a mountain chain is like a mountain 
climate, whilst this character could not be attributed to a much 
greater altitude in the Himalayas or the Peruvian Andes, where 
cereal erops and fruit trees can be cultivated only at an elevn- 
tion of more than 3,000 or 5,000 feet, and where the extreme 
‘upper limits of trees are raised to a height of 13,000 feet above 
the sea level, A strict line cannot therefore be drawn accord- 
ing to mere elevation; in higher latitudes, however, and on 
level lands distant from the sea, an elevation of between 


and 2,000 feet will, for practical purposes, justify us: 
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the term mountain climates, whilst in lower latitudes and on 
vast plateaux a greater elevation is necessary. Again, the 
upper limit to which mountain climates are, as 4 rule, available 
for the treatment of invalids varies according to the latitude - 
and other influences (isotherms); in the northern regions of the 
temperate zone it will rmurely exceed 3,000 feet, whilst in its 
middle portion, for instance the Swiss Alps, it rises under 
favoumble conditions to above 6,500 feet; and between the 
tropics, as in the Peruvian Andes, it rises as high as 10,000 
feet, and for the treatment of certain cases even up to 13,000 
feet. 


We have already drawn attention (p. 21) to the decrease 
of temperature taking place with an increase in eleva~ 
tion above the sea. According to a table given by 

fae Lombard the increase of height experimentally found 
Sore to lower the thermometer 1° F, is:— 


On tho Ment Ventoux (Martins). . . . 254 foet 


‘This would give an average decrease of 1° F. for every 800 
‘feet, the value given by Mosers Schlagintweit as the rate of 
‘decrease for the Alps, However, even in the European Alps 
‘the rate of deorease is not at all uniform ; thus Gaudier, accord. 
ing to the results arrived at by the Swiss Metearological Com= 

during the years 1864-68, publishes the following 
a Aa ‘Temporetury decrenses at the gate of 1° Palir, 
este By Oth Cy sto) ine oy 207 tb 
Simplon 
Suller » 
St. Bernard 8 
1“ 


Uetlibery 





[vine to arn min th he 5 
to the seasons, in summer 287 
feet fr IF showing that the a eae 


estate of 


66° to 718° F, 

‘The bottoms of the valleys are, according to Schlagintweit, 
warmer in summer and colder in winter than the slopes and 
summits of the mountains. 

‘The times of the day, too, sane, diene a 
valleys we frequently found after sunset a lower tem: 
the bottom of the valley than 300 or 500 feet Sas 
instance, in the Rhone valley, on ascending from Viesch to the 
Eggiechhorn, or from Brieg to the Belalp, or in mounting 
from the valley of Chamounix to the Flégére—the cause being, 
withont doubt, the descent of the colder air, cooling more 
rapidly on th its, and, owing to its greater weight, accu« 
mulating in the lower regions. Hence we see that houses built 
on slopes, especially those with a south or south-west aspect, 
have in this reepect more favourable situations than those 

ley, whilst the latter also suffer 
movement of the air. Though 
of the valleys from cold currents 
aay have, on the whole, the effect 
The differences of tem- 


Site 
tricts, the experimental observations of Benel perticu- 
lar mention. ‘This author, in comparing the loss of temperature 
flask filled with warm water), 
came to the result that this loss under otherwize similar con- 
ditions seems to be greater at the seashore than on mountains 
of moderate altitude, 
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OF more genera) application is the law of the decrease of 












atmospheric pressure in proportion to the height above the sea, 
Asceapbee so that at a height of 16,000 fect the pressure of the 
atmosphere is barely half what itis at the sca-level, 
and the air is correspondingly more rarefied, that is, poorer 
in oxygen and nitrogen. The variations in mean pressure, 
diurnal as well ax annual, are less. 
‘The ratio that moisture bears to height cannot be defined 
wccording to strict rules. ‘There can be no doubt that, as 
@ necessnty result of the fact that the capacity 
of the air for moisture decreases in the sme proportion 
‘asthe temperature, the ahwolute humidity is less on heights than 
in low-lying regions. But as regards the relative humidity, 
authors differ widely in their views. According to Gay Luasic, 
Saussure, Humboldt, Bousaingault, and Dove it would seem to 
be less, but according to Kaemtz, Bravais, and Marting greater, 
As aeronants in passing through successive strata of air find 
5 ilar ied of moisture, so we do on mountains; and 
as any place on one slope of a mountain cliain 
Bee clisayrts coin oc dnp. vieduuihe ae must be 
moister or drier than at the same height on the opposite slope. 
Plantamour found the relative humidity of the air on the St. 
‘Bernard (at 8,130 fect) much the same as that of Geneva (at 1,240 
feet). Steffen found in Davos Platz (5,124 feet) the mean rela- 
tive humidity for the year 1876 76°2 per cent. We must. not, 
however, omit to mention the important fact, as pointed out by 
Riemer, that the average is only 57-6 at 1 o'clock P.v., whilst 
it amounts to 80-4 at 7 a.m. and to 876 at 9 pM, Hence 
the humidity is low at mid-day, that is, during the time 
which invalids generally spend in the open air, whilst itis of an 
‘ayerage amount in the morning and evening. For Denver 
eas N tong. 104° W,) observations extending over six years 
‘a mean relative humidity of between 40 and 50 per cent. 
of the Colorado Medical Society,” Denver, 1878), 
Awin the subject before us we have chiefly to consider the 
ease of persons who speud a great portion of the day in their 
| fooms, attention must be dmwn to the fact that in Alpine 
ef the air, particularly in winter, i much drier in rooms 
the open air; thus Volland found in October 1875 im 
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Dayos-Dérfli a mean relative humidity of 87 per cent. in the 
open air at a temperature of 37° F., whilst in a room at 56° it 
was only 57°6 per cent, 

In a discussion on the moisture of the air with regard tothe 
therapeutics of climate, the temperature of the air must always 
be taken into consideration at the sume time as the degree of 
relative humidity, because the respired air is heated by its 
contact with the lungs, and is saturated with watery vapour, or 
very nearly so. Air at 32° F,, containing 80 per cent. 
moisture, must abstract much more moisture from the body by 
pulmonary, and to a less degree by cutaneous perspiration, than 
air at 60° and with the same amount of moisture, Steffen, in 
his‘ Communications on the Meteorology of Davos’ (Bale, 1878), 
has rightly pointed out this fact, and his views have always 
been shared by us, though we can hardly hold with him that 
the air expired has always the full bodily temperature of 98:4" 
F., and is quite saturated to that degree, but think it probable 
that when the temperature of the respired nir is very low, that 
of the expired air is not higher than from 85° to 95° F, 

We have pointed out under the head of The Moisture 
of the Air how much the amount of rain depends on the 
position of the mountains to the rain-bearing winds, and that 
it is, therefore, subject to many variations in different moun- 
tain ranges, and in different parte of the same mountain 
range. Thus it is greater in the southern and south-western 
portion of the Alps than in the northern and north-eastern, 
being excessive on the southern,slopes of the Himalayas, where 
it ranges from 118 to 158 inches, whilst it is less in some 
valleys which are sheltered by mountain chains lying in the 
direction of the rain-bearing winds, such as the Upper Engadine. 
Gasparin, from observations taken on the course of the Rhone, 
the Rhine, and the Po, came to the conclusion that the amount of 
rainfall increases with the height above the sea, and, as regards 
Switzerland, he is supported by Chaix’s results, based on the 
reports from ninety-six stations. Thus the average for fifteen 
stations on the plateau between Bern and Constance is 89°37 
inches, whilst that for twenty-five more elevated stations between 
Beatenberg and Davos amounts to 57:52 inches. This does not 
hold good for the mountain ranges of America, either North or 
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South. The amount of rain, however, is no’ criterion of the 
moisture of the air, for there are regions, such as the const of 






drier in the Alps than on lowlands, and 
maxim not only refers to that portion of the moisture 
of the air which depends on general conditions, but also to that 









fogs are. ot: wanting in’ mountain valleys, they 
mostly confined to the lowest parts, and do not often 
extend far up the slopes of the mountains; on the 
other hand clonds, which are identical with them, are 
more frequent in mountainous districts of medium elevation 
than over lowlands, whilst they are rarer in the higher regions 
than at a medium or lower level. The air is clearer on heights 
than over low ground. 

‘Most authors who have written on mountain climates hold 
that the rate of evaporation in the High Alps is in excess of 

that on lowlands ; but to the comparative 

observations made at the same time by Krieger and 
Volland in and Davos-Dorfli, it is, quite on the 
contrary, lower at the latter place than at the former (Dr. 
Voiland, * Verdunstung und Insolation,’ Bale, 1879). Volland 
‘explains this by the fact that the capacity of rarefied air for 
taking up aqueous vapour is less. 

‘The direct heat of the sun is considered to be very great in 
the High Alps, in winter as well as in summer ; this has been 
Birt proved for the winter by the observations of Townsend 

in St, Moritz and of Waters in Davos, and more par- 
ticularly by those of Frankland in Davos-Dirfli. According to 
(£On some Winter Thermometric Observations in 
Proc. Roy. Soc, 1874), on December 21, 1873, 
thermometer with the blackened bulb in vacuo 
at 10 a.m. 111-2" F,, and at 2.60 pot, 113°, whilst on 
EG setae pean ere 
n thermometer were in the sunshine at 9 AM. 
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48°7° F., at noon and at 3 1M, 71°5". The maximum temp 
rature observed in the shade was 51-7° and the minimum 35:7°, 
On December 22 the black-bulb thermometer marked in Davos 
al 8.20 A.M. 15 minutes before sunrise, —1° F.; at 8.45 an. or 
10 minutes after sunrise, 71-6°; at 8.50 ast, 788°; at 9 aon, 
867; at 9.45 AM. 100-2°5 at 10.15 Ast, 102°8°; at 10,45 san, 
103-29; at 11.15 ast, 106-2"; at noon, 1083"; at 12.40 Px, 
(light cloud), 99°; and at 1.45 p.m. (clear), 1094". At Green- 
wich, on the same day, the readings were—at 9 4.m., 47°37; at 
noon and at 3 Pot, 55° (maximum of the day). The maximum 
in the shade was 50:7", and the minimum on grass in the 
shade 28°38". In Davos, on the same day, a plain mercurial 
thermometer with black glass bulb showed in sunshine at 
9.45 aot, 30°2"; at 10.15 a.m, 33°; at noon, 38°; at LAS P.M, 
45°; in the shade at 10.15 a.m., 248°; at noon, 30°2"; and at 
145 rM., 284°. A similar thermometer placed in a box lined 
with padded black cloth and covered with plate glass showed 
at 946 Aw, 167°; at 10.15 a.m, 185°; at noon, 212°; at 
12.35 P.M, 217°; and at 2 Pm. . Buromoter, 24'8 inches. 
On December 23 the maximum, as shown by the thermo- 
meter with blackened bulb in clear sunshine, was at 2 P.M, 
only 104°, whilst in the shade the thermometer stood, at 11,30 
A.M., at 15°1°, and the atmospheric pressure was 24°69 inches. At 
Greenwich the maximum of the sun temperature was 79°at 2M, 
whilst at noon only 54°6° were registered. The maximum in 
iy shade was 469°, and the minimum on grase in the shade 
the summit of the Fluela 

he temperature in the 

sunshine 108:1" at: “noon, , or slightly | lower than the highest tem- 
permture observed at Davos at the same hour (1085°); tempe- 
rature in the shade on the Fluela Pasa at the same hour 19°, 
s following, when with a clear 

sky minute snow crystals | floating in the nir, the 
sun temperature at 145 was only 95°, whereas at noon it 
was 104°; the temperature in the s ade standing at the same 
time at 15°6°, The much higher temperature at Davos, com- 
pared with that recorded at Greenwich, is of the greatest im- 
portance for the therapeuties of climate. [t was formerly 
supposed that also in summer the sun temperature in the High 
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Alps exceeded that recorded on plains, but Volland’s observa~ 
tions, comparing the results obtained under similar conditions 

Krieger at Strassburg, showed that, as to the mean tempera- 
tures for July, August, and September, there was an excess in 
favour of Strassburg, the figures being for the latter station 
146°3°, 147-4°, and 129°6° respectively, whilst at Davos 132-8°, 
132-8°, and 117°3? were registered. It is only in October that 
Davee shows an excess, i.c. 113-9° compared with 97° at Strase— 
burg. Volland’s observations prove moreover that although in 
winter the sun temperature in the High Alps isconsiderably in 
‘excess of that observed on plains, it is in the Alpe lower in 
winter than in summer. It is a remarkable fact that notwith~ 
stonding the intensity of solar radiation the air is not mach 
heated, so that the sir respired is comparatively cold. Frank- 
land also draws attention to the comparative uniformity of solar 
ruliation in the High Alps during the day. Twenty-five 
minutes after sunrise the solar thermometer indicated 89-2° F.; 
at moon it stood'at 1086”, and at thirty-five minutes before 
wuneet it recorded 91-6", thus showing a range of only 19 or 
21 degrees. The same author also points out the low shade 


‘Light is more intense in the High Alps than on lowlands, 
as the air transmits the rays of light more completely in the 
tak, former than in the latter region. Accurate photo- 

‘metric observations are much wanted. Somewhat in 
support of the opinion expressed above is the fact instanced by 
Ladwig in his treatise on Pontresina, that photogruphs can be 
taken in Pontresina in half the time which is necessary in 
Chiayenna, situated in Italy at the junction of the Spliigen and 
‘Maloja routes; moreover, the dark tints of many flowers, par- 
ticularly the beautifal blue of the gentians, campanulas, and of 
the Alpine forget-me-nots, seem to point in the same direction, 

_ The amount of ozone is always high, according to the ob- 

— servations which Messrs. Townsend and Greathead 

“= * — kcindly made for us in St. Moritz during the years 
,and this seems to be the generally accepted view. 

pair is, a8 a rule, much freer from admixture with or 

d inorganic dust than on lowlands; this depends, how- 

conditions which vary greatly at different places, 
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Wherever in mountain valleys towns, factories, and highrosds 
increase largely, organic and inorganic dust with its conse- 
at quences must nevessarily arise. Again, where many per- 
thea. gon are crowded together in amall and badly ventilated 
rooms, as, for instance, the lace makers in Appenzell, purity of 
the air is out of the question, even should the places be situated 
at an elevation of 10,000 or 12,000 feet above the level of the 
sea, Where decaying vegetable or animal substances in large 
quantities are exposed to the influence of moisture and warmth, 
the air must lose its purity. But, on the whole, mountain air 
has an advantage over the air of inland plains, and this seems 
to increase to a certain extent with increasing elevation, In 
many elevated districts putrefaction sets in much more slowly 
than on plains, and this is particularly striking in winter, when 
in the High Alps of Europe the ground is covered with snow, 
and thus organic emanations cannot rise from the ground and 
inorganic dust cannot form. It might be objected that it is 
merely the direct effect of low temperatures which prevents 
decomposition and permits meat. to be dried and preserved in the 
open uir, as is the custom in the mountain valleys of the 
Grisons ; but the experiments made by Pasteur on the Mer de 
Glace and in Chamounix point to the fact, that besides the 
direct effect of cold there must yet be other factors, This 
author (* Annales de Chimie et Physique,’ vol. Lxiv., 1862) found 
that the air on the Mer de Glace was free from fermentative 
substances, whilst the atmosphere of the neighbouring village 
of Chamounix contained them in large quantities. In winter, 
when the Swiss mountain valleys are covered by snow for four or 
five months, the air over them must be under conditione similar 
to those over the glacier, owing to the absence of fermentative 
substances. In a papor read in 1869 before the Med, and 
Chir. Society (‘ Trans,’ vol. li.) we drew attention to this 
cirenmstance, and more recently Burney Yeo and Clifford All- 
butt have used the term ‘antiseptic’ in reference to the air of 
elevated regions, 1 should prefer the term ‘ aseptic,’ that is, 
free from substances causing fermentation or decomposition. 
As regarde the electrical conditions, we have but little acen= 
tate knowledge; it seems, however, that thunder 
more frequently in a zone of medium elevation (! 
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and 6,000 feet in the Alps) than in the higher or lower zones. 
Becquerel and Breschet’s experiments on the St, Bernard 

aod other places point to a greater predominance 
bom afd positive electricity. The lower temperature in 
mountain regions might likewise be mentioned in support of it, 
and perhaps also the sensation of increased energy which is ex- 
perienced by most persons up to certain elevations. 

Generally speaking, the air is more in motion in mountain 
regions, being exposed not only to the general, but also to the 
storm: local winds, particularly to the daily periodical, that 
“Se is, mountain or valley winds. There are, however; 
the greatest differences, according to the aspect of the place and 
the protection afforded by adjoining eminences, so that while 
some places are well sheltered others are very windy, the 
summits of mountains belonging, with fow exceptions, to the 
latter category. It is an important characteristic of many 
mountain valleys in the European Alps that in winter they are 

ly free from winds, beeause, on account of the cover- 
ing of snow, the airis not heated, and local currents are, accord- 
ingly, wanting, whilst high mountain chains protect these valleys 
toaceriain extent from the more general winds. Such is the 
ease, for instance, in the well-known valleys of the Upper Enga- 
ding and in Davos, where in this respect the difference between 
summer and winter is very great and quite in favour of winter. 

‘The ground is at most places rocky, or covered with but a 
moderate quantity of mould, and is mostly dry at the tops and 
smn slopes of the mountaine, quickly drying up even after 

an abundant rainfall, whilet it is damp only in gently 
sloping valleys and in gorges. Generally speaking, it may be 
‘said of the places available as summer health resorts that the 
penal 
covering of the ground at moderate eleva 
ean Alps consists mostly of grass and woods, wi 


“those of lowlands, so that the same species 
erent appearance in the High Alps compared to 
L 
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those in the meadows of plains. Shepherds who have gained 
experience in level countries, and also in the mountains at 
moderate and high elevations, say that the grass of their moun- 
tain valleys and slopes is more aromatic than the grass met 
with on low grounds. 

ctanctert. ‘The chief characteristics of climates of high alti- 
ticvat | tude, or mountain climates, particularly as regards the 
climate. High Alps of Europe, may be summed up as follows :— 

1. Diminished barometric pressure ; rarefaction of the air. 

2. Lower temperature of the air, accompanied by great 
intensity of solar radiation, being in winter much in excess of 
the amount met with on lowlands, whilst the air is very little 
heated by the hot rays of the sun. Low temperatures in the 
shade and very low night temperatures, particularly during the 
cold months. 

3. Remarkable dryness of the atmosphere, whilst the mean 
amount of rain or snow is rather considerable, 

4, Much motion of the air in summer, while in winter 
there is but little wind in sheltered mountain valleys covered 
with snow. 

5. Great purity of the air as regards inorganic and organic 
admixtures and miasms, especially during the period of per- 
manent snow (aseptic air). 

6. Increased action of light. 

7. Excess of ozone. 

8. Probably an increased amount of positive electricity. 

9. Drier soil. 

The physiological effects of climates of high altitude, or 
mountain climates, have been even less accurately investigated 
rngaiogt.. than their physical conditions, and it is more difficult 
caleffects of to suramarise them briefly. We cannot enter into a 
climate. discussion of the effects which each physical agent has 
on the various organs, and it seems to be more to the purpose 
if we make a few general remarks in reference to the beha- 
viour of the prineipal organs and bodily functions under the 
influence of mountain climates. 

The ekin, chiefly owing to the diminished pressure of the 
air and the greater heat of the sun, receives an increased amount 
of blood, the nutrition of the blood vessele, the nerves, and of 


MOUNTAIN CLIMATES. ut 


the elastic tissue is improved and the whole organ is strength- 
ened by residence for some time in mountain climates. As a 
result, most people experience a greater power of resistance to 
influences causing chills. Perspiration is increased in the 
mountains, owing to the dryness of the air, although it rarely 
shows itself in drops or saturates the clothes, because the sweat 
evaporates more nipidly, in consequence of the increased cireu- 
lation of the air, its greater dryness, and the increased tempe- 
rature of the surface of the skin. The increased elimination of 
‘watery finid is always attended by a greater loss of solid and 
gaseous substances. 

‘The contractions of the heart ave at first more or leas accele~ 
Fated on removing from low-lying places to mountain climates, 
Aokest but in most cases they return to their normal number 
-. after a residence extending from a few days to several 
weeks. It was formerly the accepted opinion that the frequency 
of pulse increases in a corresponding ratio with the elevation 
above the sea, and we were ourselves Jed to this view by a 
ttumber of observations made on persons who bad not been long 
in the Alps, as the pulse in most of these cases was more 
frequent for a few days after arrival in higher regions, compared 
with the ordinary standard on low ground, and a kind of propor- 
tion seemed to exist between the degree of altitude and the in- 
erease of pulsations. However, further observations on forty-four 
persons who had spent periods ranging from twelve days to six 
‘months in mountain climates have led us tothe following results : 
Tn thirty-two cases the frequency, under similar conditions, 
was hardly altered, whilst in ten cases there was an increase 
of from 5 to 18 per cent., and in two cases a decrease of 
from 8 to 15 per cent! In forty-eight healthy inhabitants, 
mostly guides or medical men and their families, persons 
from fifteen to fifty years of age, the frequency ranged between 
4 and 72, or GG on an average; it was, therefore, not higher 
legal inhabitants of level countries. 
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A point which has not yet been sufficiently examined is the 
force of the contractions of the heart and of the pulse. Obser~ 
vations ought to be made extensively by means of the sphygmo- 
graph or cardiograph, ‘The author's impression was, that in the 
greater number of thoae who for the sake of health had spent a 
long time in the High Alps, the force of the pulse and of the 
heart was raised; however, such observations without taking 
accurate measurements have only a limited value. 

‘The objection that hemorrhage takes place more easily on 
heights docs not apply to such elevations as are available for 
tho treatment of invalids, The experience of physicians who 
live in mountainous regions shows that hemorrhage is not 
more frequent than on low ground, and that, on the contrary, 

from the lungs is decidedly rarer, whilst even bleed- 
ing piles and uterine hemorrhages occur less frequently, The 
cases of hemorrhage described by Saussure and others were 
observed after exertion and at greater elevations above the sea, 
Boner, of Davos, maintains that the visible veins, and also varices 
and piles, collapse under the influence of a long residence in 
the mountains. : 

‘Tho conditions of respiration on heights compared with 
those obtaining on low ground have given rise to a great diver= 

sity of views. As regards the number of respirations, 

the theory (apparently supported by facts) was started 
that it must be greater on heights, because a given volume of 
air contains less oxygen on heights, owing to the rarefaction of 
the air; but this is not in accordance with fuet. Though our 
‘own observations on forty-two persons resulted (in 94 per cent.) 
in an increase by two to five respirations during the first days 
after removal from low ground to heights ranging from 4,000 
to 7,500 feet, careful observations made on thirty healthy, or 
almost healthy, individuals who hed spent from two to twenty 
weeks on heights, showed in 82 per cent. no alteration in the 
frequency of respiration, in 12 per cent.an increase of from two 
to four respirations, and in 6 per cent. decrease of two or three 
respirations, ‘The averyge number was on low ground fourteen. 
per minute, and on the heights 144! The average taken of 


® Awone De, Reedi’s 116 cases of phtbisis in varios stages whe passed six 
months ab Davwa, ninetytive (8) per cent) showed at the clase of thele visit a 
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thirty-eight permanent inhabitants of the heights was 14-2, or 
very much the same as among the inhabitants of lowlands who 
were the subjects of our obzervations. Boner even maintains 
that in the inhabitants of the High Alps the respiratory move~ 
ments are slower and deeper, and the pulse of a corresponding 
nature. 


As regards the quantity of the air respired on heights and 
on low ground, Lombard (* Climat des Montagues,’ third edition, 
1875, p. 61) cites the fact, based on observations by Léon 
Coindet, that in Mexi¢o, at an elevation of 7,350 feet above 
the level of the sea, the average is 36-6 cubic inches, while on 
the seashore it amounts to 80-5 cubic inches. More extended 
observations ought to be made on this subject. In contrast to 
this, Marcet found that a decrease in the amount of air expired 
took place at elevated stations, it being less on the Peak of 
‘Teneriffe (at about 10,000 feet above the sea) than at the coast 
of the island ; and similarly in the Alps, at elevations of 13,000 
feet, compared with the level of the Lake of Geneva, Lombard 
gives one of Professor Soret’s tables, out of which we will cite 
some figures :— 

‘Quantity of Oayyen in Contigrammes contained ina Litre of Air at a 

Tomporature of 9° F 












a From this table Lombard deduces that an adult receives in 
the day 448 grammes of oxygen less at the elevation of Mexico 
the level of the sex, and agrees with Jourdanet, who, in 
work on Mexico, and the influence of high alti- 

rate of respiration, six (5 per cent.)an increased rate, and sixteen 
oun.) £0 increase or decrease, Dr. C. T, Williams oxplains this de- 
Of respirations in most of the patients by the fact that 


the pumaber 
‘the cheat wall gradually expands, enabling the Individual to take 
‘snd therefore rendering u smaller number suiiicient.— Fr. 
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tude on the bodily functions, expresses the opinion that at ele 
vations like that of Mexico the body is supplied with a redneed. 
quantity of oxygen (la didte respiratoire). It may, however, be 
objected that in ordinary respiration at low levels only part 
(about 25 per cent.) of the oxygen contained in the air is used 
up, and that on heights ranging from 3,300 to 10,000 feet, 
whieh are available for the treatment of invalids, the air holds 
a considerable excess of oxygen compared with what is ab- 
worbed by the blood. However, putting aside the different theo- 
ries, the valuable investigations of Frankland and Tyndall show 
thut candles in a sheltered position burn quite as quickly at the 
summit of Mont Blane (15,748 feet) as at Chamounix (about 3,280 
foot). These investigators show, moreover, that the combustion 
is more complete on heights, and they explain this by assuming 
4 greater mobility in the particles of oxygen. We eannot here 
enter wt greater length into their instructive and interesting 
views and conclusions, referring the reader to their well-known 
works (Frankland, ‘Philosophical Transactions,’ vol. cli. p, 629, 
und *On the Influence of Atmospheric Pressure on Combus- 
tion,’ in ‘Experimental Researches in Chemistry, p. 863, 18775 
‘Dyndall in his classical lectures on ‘Heat considered as a Mode 
of Motion,’ which are of particular interest to physiologists). 
We thus learn that we must not be too rush in explaining 
vital processes by means of conclusions based on chemical or 
mechanical laws, Moreover, the general appearance of the in- 
habitants of the Upper Engudine, and of several yet more ele- 
vated places in the Grisons, shows that their state of health is 
not in any way affected by a supposed want of oxygen, and the 
same holds good for the inhabitants of the places In Colorado, 
in North America, on the slopes of the Rocky Mountains, which 
have come so much into favour for the climatic treatment of 
invalids. More accurate observations are greatly wanted on the 
relative proportions of oxygen consumed, and of earbonic acid 
given ont, in breathing on heights compared with low levele, 
Mareet has furnished some very valuable contributions in his 
observations on the function of respiration at varions altitudes 
on the Idland and Peak of Teneriffe (Proc. Roy. Sov.) 1879) 
ami in the Swiss Alps. He found that the weight of earbonie 
acid expired by bim near the top of the peak and at the 
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Miffored but little, although he, as well as bis guide, gave out 
more of this gas at the two highest stations, at about 11,222 
feet above sea level, than at either 7,090 feet or the seaside, 
the excess being about 1-2 percent. In the Alps, the excess 
of carbonic acid expired at 13,600 feet over the amount given 
out near the Lake of Geneva at 1,230 fest was considerably 
Jarger, amounting to 15 percent. The slight difference on the 
Island of Teneritfe is, according to Marvet, accounted for from 
the high temperature of the air prevailing on the mountain, 
high temperatures causing, as it seems, an increase in the pro- 
daction of carbonic ucid (sce p. 23), Marcet considers this 
imereased production of carbonic acid on heights to be of par- 
ticular importance as regarde the explanation of their thera- 
pentic effects, and he is of opinion that at great elevations above 
the level of the sea the excretion of carbonie acid is facilitated. 

‘The diminished quantity of watery vapour contained in the 
air of elevated regions greatly influences the functions of the 
Jangs, the body thus losing a large amount of moisture, and, aa 
we may well assume, of gaseous substances with the aqueous 
Wapour. This considerable evaporation of fluid must be attended 
by a considerable degree of abstraction of warmth, and to this 
imust be added the loss of warmth caused by the heating of the 
generally cooler inspired air. These two factors, the abstraction 
of moisture and of warmth, affect first and principally the lungs, 
and may have a drying and cooling effect on the final ramifca- 
tions of the bronchi, und influence morbid processes in these 


accordingly. 

Tt is very probable, as maintained by Waldenburg, Boner, 
snd others, that on heights more blood is determined to the 
Junge than to the skin, chiefly owing to the diminished pressure 
of the air, perhaps also because more blood is conveyed to the 
Iungs in consequence of increased evaporation. We may sup- 


* More recent experiments by Marcet (1880) have given further confirmas 
ton te this fact. While he, near Genova, was expiring a mean of 0-538 
of carbonic acid per minute, he only gave out 0435 gramme on the 
‘Giant (11,000 fort abore sea lovel), or 19 per cent, Ines; and a young 

vs, who expired = moan of 0776 gramme of carbonic acid 
leaving for the Col, expired only 0-609 gamnme on the 
cent. less, Marmot, Sruthers aud Swiss Health Heverts, p. 
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pose that this increased influx of blood leads to an improved 
state of nutrition in the lungs. 
Nearly all observers point to the greater expansion of the 
chest in the inhabitants of elevated districts, and ome of them 
Yxyarwtonot bave even published cases of healthy #ubjects and 
thee invalids in which a protracted stay at mountain 
stations Jed to an expansion of the chest. ‘The author himself 
has notes of fourteen young persons who, although having 
nurrow chests, were not actually consumptive, In these an 
expansion of the chest by § to one inch could be establiched 
after a residence in a high mountain climate ranging from three 
to twelve months. In explanation of this it seems natural, 
with Boner, to assume that the elasticity of the lungs, increasing 
in rarefied air, makes inspiration more difficult, and thus brings 
the respiratory muscles more into action. ‘That the diminished 
amount of oxygen does not offer a sufficient explanation, results 
from what we bave said before.' 
Most healthy persons, and those who are affected to a 
slight extent only, experience an increase of appetite at eleva- 
tions up to 6,000 or 7,000 feet. After amore Jength= 
ane “ened residence the desire for food returns to the 
normal standard in the healthy subjects, unless considerable 
increase of outdoor exercise, or low temperature, should come 
into play; this at least is the impression we gained by ques- 
tioning many intelligent persons who could well observe them= 
selves, although most of the resident doctors and hotel keepers 
say that more food is consumed on heights than elsewhere. 
Tnvatids, on the other hand, exhibit various conditions, In 
a considerable number of delicate individuals the appetite fuile 
‘from the beginning of a residence at elevated places, even if 
these range only from 4,000 to 5,000 fert in altitude, and this 


+ De. C. T. Williams has published! the results of careful observations made 
by him on twenty-two cases of consumptive patients, who were sont by hime to 
mountain climates (with one or two exceptions to Davos), and spent there 
periods of from two to eighteen months, the avernge of stay being ax months 
An expansion of the chest was proved in nearly all the cases, the Encrease 
varying from one to three inches at different levels of the chest wall, Williams 
holds that this result ie mainly due to the following changes taking place = 
(1) hypertrophy ; a more complete development of certain portions of 
Tang tissue ; (2) emphysema of other portions, specially ree 
bouthood of the cousolidaticns and cavities & ¢—Jre 
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want of appetite even develops into a positive aversion to food. 
In most cases a reaction takes place shortly, and the appetite 
gradually increases, till it exceeds the normal, remaining 
so for a long period, whilst in others the aversion to food 
continues, and may even increase so much that it is necessary _ 
to send the patient to a lower and warmer region. This state 
of things seems only in a limited number of cazes to depend on 
mere rarefaction of the air, and thus to be related to mountain. 
sickness (mal de montagne). In the case of most patients, it is 
due to the combined effects of different influences, such as low 
temperature, increased waste of substance, and greater demands 
on the power of adaptation in its different relations, and seems 
to correspond with the observation that many delicate indivi- 
duals begin to flag whenever the temperature becomes low, and 
sensations of hunger in summer only, when they 
display their greatest energy. On the other hand, the greater 
number of those affected to a slight extent only, if endowed 
with a certain degree of energy of functions, experience, like 
the healthy, an increase of appetite from the beginning, the 
inereased introduction of food causing an improvement in 
singuification, and in the nutrition of the organs, and thus a 
more lasting desire for food combined with an increase in the 
power of assimilation. In them, in contrast to the healthy, 
the appetite does not return after a short time to what it was 
whilst they were living on the plains, but remains permancntly, 
‘or at least for several months, higher in the mountains than on 
the plains. 
Improved sanguification and, combined with it, improved 
nutrition should be noted as additional physiological effects, 
Fnereased energy of nervows and muscular power is like- 
‘Wise frequently seen to take placo at mountain stations in the 
healthy and those but slightly affected, 
Sleep is less disturbed in most persons, whilst in others it 
is interrupted by dreams and considerably shortened in duration. 
symptom disppeurs mostly after a few days, 
‘other cases, where it is prolonged, removal to a lower 
may become necessary. We must, however, bear in 
fiat te Kind of sleep gives rise to differences in its 
3 that a xhort period of sound sleep has 
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the same, or even a better, effect than a longer period of less 
sound sleep under different conditions ; and that in the case of 
many persons sleep st moderate elevations seems to have a 
much greater power, so that here five to six hours suffice for 
them, whilst at low levels they require eight hours, Ta many 
individuals who sleep badly at low-lying places, and especially 
ot sea, mountain air acts as on excellent hypnotic, and this is 
particularly the case in literary and business men. 

Tissue change is probably increased in healthy persons and 
also in invalids; accurate and detailed investigations on this 
important subject ure, however, wanting. 

ot ‘The physiological effects produced on invalids may 
si be surnmed up as follows :— 
“- 1. Increased action of the skin, improved nutrition 
and better tone of the skin, 

2. Probably increased tone of the heart, and of the con- 
tractile fibres of the vascular system, accompanied by greater 
frequency of the heart's action at the beginning, but a return 
to the individual average after more prolonged residence, with 
greater force of the contractions, and acceleration in the pro- 
gressive motion of the blood, 

3. Tnerease in the number of respirations at the beginning, 
and return to the normal number after more prolonged resi- 
dence, whilst the respirations probably become at the same 
time deeper. The respiratory muscles are strengthened, and 
probably also the elastic fibres of the final ramifications of the 
bronchi. Increased determination of blood to the lungs. 

4. Generally the quantity of watery vapour omitted from 
the lungs is considerably increased, and carbonic acid is given 
off more readily and in larger quantities. 

5. In most caaes the appetite is increased either for a time 
or permanently, and more food is assimilated. 

6. Consequently, more blood is formed and the different 
organs ave better nourished. 

7. The nervous and muscular systems are stimulated to 
greater activity. 

8. Sleep is mostly improved. 

9, Tissue change is probably increased, 

As regards the prevailing diseases of mountain regions, 
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Lombard bas supplied some valuable information, and of later 
publications we would mention as particularly valuable the 
prize essay of Dr. Ludwig, of Pontresinn,on ‘The Upper Enga- 
dine’ (Stuttgart, 1877). Compared with low-lying districts, 
the following are the more prevalent causes af death: in= 
Hammatory affections of the respiratory organs, apoplexy and 
paralysis, meningitis, * dropay,’ peritonitie, and debility from 
old age; on the other hand, phthisis and serofulous affections 
figure much less. ‘The most common diseases are bronchitis, 
poeumonia, pleuritis, bronchial and intestinal eatarrh, conjunc= 
tivitis, rheumatic and neuralgic affections, and also certain 
forms of anmmin and cardialgia occurring chiefly in women, 
snd caused by improper food and unhealthy ways of living; 
whilst chronie pneumonia, phthisis, hemoptysis, scrofulons 
diseases, hemorrhoids, intermittent fevers, and other malarious 
affections are decidedly rare. 
‘The various climates comprised in this group differ greatly 
in their effects according to altitude, latitude, general aspect, 
Teerpects COMfiguration of the ground, &e.; hence we can say 
roeon only in quite a general way, that mountain climates 
have a bracing effect, that they stimulate most of the functions, 
and that, in the treatment of disease, they exercise an invigor- 
ating action, but that in order to produce these effects they 
require a certain integrity and reactionary power of the con- 
#itation. With this proviso, we may suy that mountain 
climmtes are indicated in many forms of want of appetite and 
gastric disturbance, arising from insufficient exercisy in the 
Open air and deficient absorption of oxygen, and leading to 
anemia, hydremin, chlorosis and cardialgia; in chronic catarrh 
‘of the fauces and the bronchi with increased expectoration ; in 
anematics of nutrition and blood formation produced by the 
tmalarial poison; in many cases of slugyishness of the abdominal 
cireulation, tendency to hemorrhoids, and some forms of hypo 
many nervous affections associated with anwmin 
‘or general debility, such ss neuralgia, the milder hysterical 
‘conditions, and polyuria; in most cases of asthma, unless they 
on, and associated with, emphysema, or organio 
of the heart and the arteries; in many cases of sleep. 
by overwork or general debility, without mental 
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excitement ; in cases where the tone of the skin is lowered and 
abundant aweating occurs on every exertion ; Neat rnlios 
velopment and the expansion of the thorax are 

phthisical tendency, and in many conditions of phthiris wlan 
we will presently discuss more in detail, Scrofalous affections 
are likewise benefited by mountain climates, but in the majority 
of these cases sea climates are to be preferred. 

Of conditions to which mountain climates are, os a rule, 
not suited, we would mention most cases of organic heart 
conteemal. Hisense, and of diseases of the arteries, although this 
evtim tule is subject to some exceptions. In moderate 
dilatation of the heart, and deficient power of this organ with 
or without valvular disease, residence at moderate elevations 
up to 1,500 or 2,000 feet is often attended by favourable 
results, which are mostly better than those obtained in sea 
climates, Several cases of aortic aneurism have come to our 
notice where this was likewise the case; indeed, Archibald 
Sinith had a man under his observation for a long time who, 
whenever he was at Lima, that is, near the sea, and where be 
finally succumbed to his sufferings, had shortness of breath on 
the slightest exercise, whilst in the mountain valleys of Pera 
(Tarma and Jauja), at an elevation of nearly 10,000 feet above 
the level of the sea, he was able to do military service, Gene~ 
rally speaking, it may be said that atheroma of the arteries, 
either of senile or pre-senile nature, and allied affections contra- 
indicate residence at higher elevations, Cases of chronic entarrh 
with considerable dilatation of the bronchi and emphysema 
allow only of very moderate elevations, and generally do best at 
the sen and under the coudensed air treatment. Cases of 
epilepsy are mostly injured in climates of high altitude, but 
experience on thie point is as yet limited. Rheumatic affec- 
tions and convalescence from rheumatic fever are unsuited. 
Considerable degrees of constitutional weakness, with inability 
to bear wind, cold, and change of temperature, are likewise 
unsuited for longer residence at high altitudes. Generally 
speaking, mountain air is not suitable to persons advanced in 
years, nor is it to tender infants; both these classes do rauch 
better at warm seaside places. Practica) hints on the pros and 
cons of residence at the sea, or on mountains, and on their 
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relative value, are to be found in an excellent article by 
Burney Yeo on ‘Sea or Mountain’ (‘ Health Resorts and their 
Uses,’ 1882), 

‘The treatment of pulmonary phthisis by climates of high 
altitude has recently excited such general attention that we 
Tytats wet Must go at: greater length into this subject. Tho 

“i” historical part has been well given by Kiichenmeister 
im" and Thomas; therefore we will only mention. that, on 
the coast of Peru, where consumption is frequent, and generally 
takes a rapid course, according to Archibald Smith, the usual 
and only successful treatment has for a long time consisted in 

such patients to the neighbouring mountain valloys of 
the Andes, at elevations of about 10,000 feet: above sea-level, 
and that, as regards Europe, this treatment has come into use 
about twenty years ago. It was Brehmer who first employed it 
extensively nt Gorbersdorf, in Silesin, by making use, at the 
tame timo, of diotetic, hygienic, and hydrotherapentic methods, 
He thus had many good resnits, and although Girbersdorf cannot 
be ranked among the mountain climates proper, the experience 
of Davos and some other places has fully confirmed the correct- 
ness of Brehmer's principles, 

‘We cannot enter on the pathology of consumption, but we 
‘tmust always bear in mind that in these conditions we have to 
deal not only with changes in the lungs, but with defects in the 
whole organism, and particularly with hereditary or acquired 
weakness of innervation and circulation, or of digestion and 
tutrition ; frequently also with the effects of living in impure 
air, or of the habit of breathing superficially, owing to deficient 
exercise and depression of spirits, In addition, we have con- 
Mantly to consider the nature of the constitution of each invalid, 
whether this is erethic or torpid, both as regards the mind and 
thebody. As regards the local affections, we assumethat, however 
individual cases may differ ns to etiology, stage of disease, or 
the presence of different stagos and processes in different parts 
of the same diseased organ, in all cases we have to deal either 







“with superficially inflaned or irritated, or with actually suppu- 
‘surfaces, or with abscesses and sinuses. Such affections 
associated with simple inflammatory, purulent, or septic 

and, when occurring on external parts, such as the skin 
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or the genital organs, heal with difficulty, or even spread widely 
in impure air. Hence in treating pulmonary affections we must 
always have regard to the processes met with in the case of 
external wounds after operations, anil in surgical or gynmco- 
logical practice generally ; and we must alsd give attention ta 
‘the remedies considered by the surgeons as necessary in the 
treatment ; and, first of all,to the cireamstance that pure air ix 
the chief point, and that if the air be impure, in many cases the 
slightest wounds lead to protracted ulceration, to sinuses, and 
actual pyzomia and septionmin. ‘These pointsare, in our opinion, 
important ones, whatever views we may hold as to the nature 
of tuberculosis, whether it be an infectious disease, produced by 
spores or germs, whether every form of phthisis be associated 
with these organisms or not,! or whether phthisis arises by the 
Preathing of uscd-up air. Were it possible to treat locally the 
‘open sores or ulcers in the lungs, the conditions would be of a 
much sitopler nature, although even Lister and other 

find it often difficult to disinfect a once infected wound. 

Tn a conversation which I had on this point with Brandis, of 
Aix-la-Chapelle, my attention was drawn to the fact that wounds 
heal more readily the more air is brought in contact with them, 
and that drying up and compression advance the process of 
healing considerably. It is, indeed, very probable that more 
air is inxpired at high allitades, and we have already pointed 
out the circumstance that by the drier air of elevated regions 
auch water is abstracted from the lungs, and that this favours 
exsiceation, We have nlgo seen that colder air is inspired, 
and that, as thi heatod, the surface of the Iungs 
must give off h a rther, that this loss of heat is 
augmented by the the lungs of a large quantity 
of fluid. Hence we have increased ventilation (G. von Liebig), 
exstccation, and re is, looal antiphlogosis, 
As regards compresvior lement is not wanting. 
It is well known that the eqaiedl expands, chiefly on 

8s is associated with an 
een of Ene en thus mostly producing an 
si th eased portions of the lungs. 


| This was written, sovery of the invariable presence of 
bacilli iu tuberoular matter —Tr. | 
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Hence it may be supposed that in such cases the morbid tissue 
undergoes compression, and the bringing into eontaet, of the sore 
surfaces is thus promoted. As regards exsiccation, it stands to 
reason that this affects alsothe morbid products already formed ; 
that the latter become partly deprived of water, that thick matter 
dries up, that caseation or calcification takes place, and that 
the tendency to absorption, and to pywmie infection, and also to 
acute miliary tuberculosis, being closely related to the latter, ix 
diminished. Further observations are necessary in order to show 
whether, after a complete or partial cure had been effected in cases 
of phthisis by mountain climates, chalky masses are more fro- 
quently met with in the dead body. The author himself having 
had the opportunity of making eight post-mortem examinations 
on subjects who, by residence in elevated regions, had temporarily 
or permanently been cured of phthisis and had later on suc 
cumbed either to this discasc or to other affections, has found 
chalky masses in four cnses. Soveral patients of his who have 
passed through the same treatment expectorate at times chalky 
masses. 


‘The processes of exsiceation, refrigeration, and com 
are assisted by increased determination of blood te the lungs, 
this being a further effect of mountain climates, and, associated 
with it, by improved nutrition of the lung tissue. The greatest 
fietors in the cure are, however, the purity and the aseptic con- 
dition of the air, the iroportance of which, as regards ordinary 
wounds, bas been pointed out by Lister, Volkmar, Nussbaum, 
Brandis, Maas, and almost all surgeons of recent times. As 
; the general condition of the pationts, we draw attention 
to what we have said above concerning tho increase of appetite, 
the improved nutrition, the rise in muscular foree, the invigor- 
‘ation of the nervous system, and the acceleration of tissne 
a taking place in constitutions suitable for these 


eet great stress was laid on the so called ‘immunity * 

| against phthisis met with at high altitudes, and the author 
‘used to think more of this immunity than 

present knowledge. Investigations on this subject, 

the results of the commission of Swit naturalists and 

shave shown that, although consumption is much 
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rarer in high Alpine regions than on plains with towns and 
factories, it is not entirely absent, and that even many cases of 
consumption occur in industrial districts situated at high alti- 
tudes, thus showing that non-bygienic conditions and over 
crowded rooms will do harm even in high Alpine valleys other- 
wise healthy. Ludwig, of Pontresina, has also met with several 
eases of undoubted phthisis occurring in the Upper Engadine, 

We will now briefly consider the different conditions in which 
climate treatment by high altitudes may be indicated. 

1, The disposition to phthisis, whether hereditary or ae- 
qnired. The conditions comprised in this class are eo well known, 
and 60 various as regards causes and symptome in individual 
cases, that we need not enter wpon them at greater is 

2. Cases of catarch or pneumonic infiltration of the apices 
of different nature, with or without flattening of the upper 
parts of the chest, are, as a rule, suitable for mountain climates. 
‘There are, however, some exceptions, which will be considered 
under the contra-indications, 

3. Cases in which preumonic exudation, either of the 
upper or lower lobes, has been incompletely absorbed, and con- 
solidation with chronic catarrh still exists. The presence at the 
same time of great wenkness of the heart, senility, or Bright's 
disease are, however, contra-indicatione. 

4. Chronic bronchial catarrh of the lower lobes, unless 
the ubove-named complications or emphysema be present. The 
quantity of expectoration often decreases rapidly under the 
drying influence of the aseptic air. 

‘To effect a cure in cases comprised under either of these 
four groups, generally requires a very long time, woleas the 
affections be of quite recent origin, and the constitution of the 
patient still vigorous. If the disease is of old standing, or if 
wide areas of the lungs are implicated, the treatment mnst 
extend not over months only, but over severn] years; and even 
then changes are often left behind, as regards the three Jast 
groups, which make it necessary that the invalids observe 
strictly, and for their lifetime, an appropriate regimen, and 
which, particularly during the unfavourable seasons, require 
constant attention to climate conditions. 

5. In cases of plewritic exudation, unless it be of purulent 
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nature, absorption takes place more easily; and probably the 
increased love of water and the stimulation of ee 
play some part in that. In such cases the residence 
Alpine climate ought to ARREARS apt 
patient feels quite well again, and after complete resorption of 
the effusion has taken place, much time passes before complete 
distension of the lung can be arrivedat. This is much promoted 
by the deep inspiratory movements which are induced by high 
altitudes, especially if methodical exercise is resorted to, 

6. Caseous deposits (or rather the supposed existence of 
such deposits), unless they are very extensive, are favourably 
influenced in Alpine climates, and it is likely that they dry up 
and are partly absorbed, or that softening is retarded and they 
ealcify more easily. In such cases, after comparatively good 
health hax been enjoyed for years, acute tuberculosis sometimes 
appears rather suddenly, 

7. The presence of cavities does not in itself contra-indicate 
‘@ residence at high altitudes, provided that the destruction of 
Jong tissue be not excessive, and circulation and production of 
heat not too much interfered with, or that the morbid process be 
not quickly advancing combined with high temperatures, The 
author himself had occasion to observe gradual contraction and 

closure of cavities in five cases where their existence 
in the upper lobes had been diagnosed by several physicians, 
‘These cases occurred in patients between nineteen and thirty, 
of rather torpid constitution and with abundant 
who had either very little fever or only passing feverish attacks 
seociated with fresh catarrhs—The presence of several large 
cavities, whether originating as the result of absccss of the lung 
or of dilatation of the bronchi, mostly contra-indicates mountain 


climates. 

, Uncomplicated chronic hoarseness, if produced only by 
‘eatarrh and slight swelling of the vocal cords and their surround~ 
ings, attended by catarrhal secretion, without violent backing 
congh: and without the Sorplications ; pointing to the existence 

is oradvanced lung mischief—that is, simple Jaryn- 

eatarrh —is favourably influenced by mountain climates, 

the conditions comprised under the term + laryngeal 
‘are unsuited, 
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9, Abundant night sweats, if dependent upon the general 
weaknees caused by the progress of tho disease, or if eaused by 
deficient tone of the skin, are frequently seen to disappear after 
short residence in high Alpine regions, owing to the augmented 
evaporation by the Linge, the butter Coa af eee 
ingestion of food, and improved nutrition generally. Even 
where the night sweats attend advanced lung disease which 
cannot be cured by the mountain ¢limate, they mostly decrease 
considerably. 

10. The feverish xymptome that accompany phthisical con- 
ditions are too varied to allow short and compreliensive indica- 
tions to be laid down. Speaking quite generally, it may be said 
that if they have a pywmie or septicaunic character, being inter 
mittent, with free, or almost free,intervals,the climate of elevated 
regions, together with a suitable dietetic and hygienic treatment, 
mostly lessens them, and gradually even makes them disappear 
altogether ; if the fever is, however, continuous, and thus de- 
notes the existence of inflammatory and quickly advancing pro- 
cesses, these climates more rarely exert a favourable influence. 
Still it rust be admitted that nothing certain can be said be 
forehand, for sometimes moat favourable changes take place 
aguinst our expectations, in cases which were considered mot 
suitable for mountain climates. Ax a resnlt of experience the 
rule may, however, be laid down that persons who have a ten- 
dency to feverish attacks and show rise af temperature for 
days and weeks with every catarrb, and even from errors in diet 
or mental excitement, or bodily exercise beyond their powers 
(that is, * erethic” persons), are not adapted to mountain climates 
even if the pulmonary affection be quite unimportant ; whilst 
those persons who, though suffering from extensive lang mis- 
chief, have either no fever, or fever but for a short time on the 
appearance of fresh inflammations (the so called § torpid’ consti 
tutions), do very well in mountain climates. 

11. The circulatory fwnetions are closely associated with 
the degree of disposition to feverish symptoms. ‘Though an 
habitually weak and frequent pulse does not in itself exactly 
contra-indieate mountain climates, still great and lasting fre 
quency of pulse, if it accompanies every slight catarrh or mental 
emotion or moderate exertion, mostly points to a” 
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pyrexia and to « constitutional disposition in which slight dis- 
turbances are apt to lead to extonsive affections not easily 
arrested, and in which the harmony of the functions is ensily 
disturbed, but only with difficulty reinstated. Powe sate 
other hand, in whom the frequency of pulse is 

moderate, and in whom it is only slightly raised by inflarnmatory 
complications, and soon returns to the normal standard, offer a 
comparatively favourable prognosis for the influence of mountain 
climates, even if the local affections be more extended. 

12. A tendency to harmoptysix was formerly considered as a 
eontra-indication, and is regarded as such by some authors even 
at the present time, but the view held by us in former commn- 
nications that hemorrhage, instead of being more frequent at 
high Alpine resorta, is in reality of rarer occurrence, i¢ in accord- 
ance with the opinions expressed by Spengler, Lombard, 
Williams, Unger, and Ruedi, and has been further confirmed 
hy the publications of Solly and Denison in Colorado. The 
author is in possession of notes on this point concerning 62 
consumptive invalids residing in mountain climates and 88 
who lived in low-lying health resorts, The 62 invalids of the 


and 16 attacks took place in the 600 

among the Inttcr 36 suffered from hemoptysis, and 

attacks occurred during the whole time of treatment, ex- 
tending over nearly 600 months: hence hemoptysis was 
four times more frequent at low-lying places, compared with 
altitudes. ‘The reason of this can almost with certainty be 

to the diminished tendency to suppuration, to septic 
ae to mpid destruction of lung tissue at high altitudes, 
a ne St comnnaeated Lous by Deane 

that after operations, before the antiseptic 

d had come into general acceptance (particularly during 

war), hemorrhage occurred much more 

than at the present time with the observance of 

. In cases with a tendency to hemoptysis, 





sabsence of direct phthisical eymptome, we have re- 
“2 
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peatedly recommended a long residence at high altitudes, and, 
as the result, showed, quite rightly. 

13. Cases with a tendency to'diarrhe, if the latter does not 
proceed from tubercular ulcers, but from simple eatarrh, or is 
associated with deficient tone of the skin or a wen i 
are generally benefited by residence at high altitudes. 

14, Cases complicated with asthma are not unsuited to 
mountain climates, particularly if the asthma is of the pure 
spasmodic kind, or if dependent on chronic bronchial catarrh, 
and if emphysema, bronchial dilatation, and heart disease be 
absent. Soveral cases have occurred to us in which removal 
from the English eea const, or the Riviers, to moderate or high 
elevations in the Alps, led to a prompt disappearance of the 
asthmatical complication, 

‘The contra-indications have been partly mentioned in treat- 
ing the above points, partly also in our general remarks on the 
effects of mountain climates. We must, however, onee more 
recur to the point that the frequently expressed opinion that 
mountain climates suit all cases in the first stage of phthisis is 
subject to the important restriction that the so called evethie 
persons who show feverish symptoms on the slightest cause, 
with irritable heart, constant frequency of pulse, and inability 
to bear cold or slight changes of temperature, should only in 
exceptional cases be sent to mountain climates, and, if so, must 
use great care. Even Spengler in Davos, who formerly advocated 
the use of mountain climates in almost all cases of phthisis in the 
first stage, says in one of his latest publications (‘Bericht fiber 
die Saison riitischer Biider und Kurorte in 1877") that for per- 
sons of un erethic constitution mountain climates are peculiarly 
unsuited, and ‘such persons shonld not be sent to Davos even 
if suffering merely from catarch of the apices.’ Cases with ad- 
vanced and still active phthisis, in which mostly both lungs 
are affected, should likewise not be sent to the mountain health 
resorts of pe, though these be easily accessible. In such 
cases there is indeed little to be done anywhere, but the in- 
valids are much more at their ease in warm climates, such as 
the Riviera, or at their own homes, or mild places near them, 
where the nursing and the intercourse with their friends and 
relatives is eusier to be had, Should Davos, or other mountain 
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stations, be particularly insisted upon by the patients and their 
friends, as is frequently the ease, a clear exposition of the facts 
ought to be given to them without reserve. In a conversation 
which J lately had with Ruedi, of Davos, this physician, in men- 


cases where hereditary predisposition was pronounced, How= 
ever, as this factorisa ground for doubtful prognosis, even if the 
Rivier or Egypt be selected for climatic treatment, it seems 
to us that horedity per s« should not prevent us from sending 
invalids to high altitudes by way of trial. 

‘It may further be mentioned here in a general way that 
winter residence at high altitudes, at least as regurds Europe, 
ought to be avoided in all affections which, when the climatic 
conditions of a given mountain resort are taken into considera- 
tion, do not permit much time to be spent in the open air, or 
cotifine the patient to his room entirely, and possibly keep him 
indoors for months. It is, however, erroneous to object, as is 
frequently done even now by the opponents of this kind of 










eases without fever the days on which the patients were con- 
fined to the house were quite the exception, cither in the 
Engadine, or in Davos, or in the elevated regions of the Andes 
and the Rocky Mountains in America. Even on days on which 
fain or snow falls, outdoor exercise, with proper precautions as 
to clothing, is mostly possible for several hours, as, particularly 
is winter, the air is calm and at most of the health resorts the 
‘number of fine days amounts to 150 or more, and that of the 
moderately fine days to about 100. 

It has also been objected that at mountain health resorts 
‘colds and other intercurrent affections, such as pleuritis, bron= 
‘chitis, pneumonia, rheumatic fever, humorrbage, or diarrhcea, 

likely to confine the invalids to their rooms than at 

health regorts; but this view is probably erroneous, 
patients the very opposite took plice. We have been 
to obtain detinite data on this point fram 40 
spent 1,800 weeks at mountain health resorts, 
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and, on the other hand, from 48 patients who passed 2,620 
weeks at low-lying and mostly warm stations, such as the 
Riviera, Egypt, Algiers, Palermo, or Madeira, The 40 patients 
of the first class were confined to their rooms by intereurreut 
affections for 131 weeks, representing 7-3 per cent. of the 
time of thoir whole residence, whilst the 48 patients of the 
second category were kept indoors for 495 weeks, or nearly 19 
per cent. This unfavourable condition respecting the warm 
health resorts is, however, as pointed out above, not to be us- 
cribed entirely to the climate, but in a great part to the impru= 
dences which the patients, unless they are properly saperin- 
tended, are led to commit by the amenities of the climate and 
the temptations of social intercourse, 

More accurate and extensive records have to be published 
before we can draw definite conclusions as to the effects of moun- 

ot tain climates in the treatment of consumption ; and 
firamies we ean only wish that the physicians at these health 
resorts, in conjunction with those who send the 
patients, would from time to tiine publish unbiassed reparts on 
the further fate of their patients. The consultant is frequently 
quite unable to form an opinion on the result of the climatic 
treatment, either by personal examination of the patient or by 
detuiled medical reports, and a great many caves thus remain 
unpublished. Our own observations are, therefore, confined to 
75 invalids, who spent 5 months or more in mountain climates, 
or 1,875 months altogether. Of these 75 patients 18 were 
cured for a time or permanently, 28 improved considerably, in 
14 the result was doubtful, and in 15 the disease made decided 
BB. 

Of the 75 patients 50 were in the jirst stage of phthisis, 
suffering from either chrovie affections of the apices or from 
the remains of pneumonie or broncho-pnenmonie deposits of 
some extent, or from single or repeated attacks of hemoptysis, 
‘These cases resulted in 17 recoveries, whilst 21 improved con- 
siderably, 11 were doubtful cases, mostly becoming worse later 
on and ending fatally, and 1 case took a rather rapid course 
towards death. 

Of 18 cases in the second stage, with softening and com= 








mencing excavation, 1 was cured, 5 improved, in 3 the result 
was doubtful, and in 9 it took an unfavouruble turn. 

Of 7 cnses belonging to the third stage, 3 showed decided 
improvement, in 1 the result was doubtful, and 3 became 
worse, 


This short summary requires some explanation. In speak- 
ing of ‘cwred’ cases we understand cases in which the con- 
stitutional symptoms, such as cough, &c., had disappeared for 
one or for several years, and nothing could be found out by 
physical examination except the signs denoting cicatrisation. 
OF the above-named 18 onses of recovery, 7 patients under un- 
favourable external conditions succumbed later on to fresh 
attacks of the disease; onc of these, after having enjoyed good 
health for 12 years, suffered a relapse, owing to depressing infla- 
enees and constant occupation in confined and badly ventilated 
rooms, being at the same time deprived of sufficient exercise; 
whilst another patient, after having been well for 18 years, died 
in consequence of empyema arising in the course of typhoid 
fever. A further case out of the 18 recoveries was that of a 
patient who kept well for a good many years, and, whilst ex- 
Posed to unfavourable conditions of life, had afterwards 
attacks of severe hemoptysis, but has now remnined free from 
them for the last two years, and, as he informs me, is in toler- 
able health and leads an active life in Colorado, in the Rocky 
Mountains of North America. Of 3 cases we heard nothing 
during the last few years; whilst 7 cases, several of which were 
‘recorded in our paper read before the Medical and Chirurgical 
Soolety in 1869 (cases 6, 7, 8, and 10), have up to quite recently 
been still free from any kind of lung disease. 
Amongst the 28 cases which in our statistics appear as 
* decidedly improved,’ 5 recovered almost completely later on, 
whilst 15 have still to undergo climatic treatment with variable 
results, and 8 succumbed to the disease, some at their homes, 
some at other places. Improvement of the local symptoms in 
the Inngs, amelioration of the general state, and increase of 
“weight have justified us in using the expression ‘decided 
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the 14 doubtful cases no positive improvement 
place, viz, the local symptoms had not altered, 
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though the general health mostly appeared somewhat im- 
proved; 9 of these cases ended in death some time after; 4 of 
the patients are alive, but are still invalids, and 1 has recovered 
almost completely. 

Of the 15 cases that ‘became worse’ only two passed into 
the state of stationary and apyretic phthisix, whilst 13 suc 
cumbed to the disease later on, 

Before we give a short account of the principal mountain 
stations, we must enter on several points of importance os 
tration ot Tegards this particular treatment. First of all, as to 

rolieows the duration of the residence, no definite rules cam be 
laid down, for everything depends on the constitution of the 
invalid and the stage of the disease, also on the way in which 
the climate affects the patient mentally and physically. In 
cases of pronounced phthisical tendency, even if the patient be 
still in the first stage, the climatic treatment should always be 
continued for several years; and the question whether the 
whole of this time should be spent in mountain climates, or 
whether other climates should also be resorted to during 4 
portion of each year, must depend on the nature of the selected 
place and the condition of the patient. Again, the kind of 
constitution and power of endurance met with in individual 
cases must guide us in the choice between warmer or colder 
mountain climates, provided we are at liberty to choose; and 
it depends on the power of resistance, and frequently on the 
temperament of each individual, whether winter or summer be 
the suitable season for the treatment in mountain climates, or 
both together. The rule may, however, be laid down that, as 
regards the Swiss mountains, the time of the year in which the 
ground is covered by snow is the most suitable for most invalids 
capable of a certain amount of muscular activity, whilst others 
do better if they spend the summer season at places of moderate 
elevation and surrounded by woods, 

A standing point of controversy, which can hardly be decided 
as to all cases, is given, as regards the European Alps, by the 
intermediary periods from winter to spring, and from autumn 
to winter—the periods when the snow melts and when it com- 
mences to lie on the ground. Although the latter period ix 
not a very agreeable one for most invalids, it is much better 
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for the majority, if they arrive at the mountain station some 
time before the ground is permanently covered by snow, which 
event mostly takes place in Novernber. They would, therefore, 
have to arrive by the end of August or the beginning of Sep- 
tember in order to become acelimatised and gain somewhat in 
strength before the snowfalls take place, which are likely to 
confine to their rooms those patients who are comparatively 
delicate and require protection. Much more diffieult is the 
question relating to the melting of the snow, which sometimes 
extends over several weeks, accompanied by very changeable 
weather, much moisture, frequent changes of temperature, 
cccasional violent winds, and dampness of the soil. There is 
no doubt that during this period colds with coryza, cough, and 
angina fancium take place easily, and that the greatest care 
must be observed by delicate invalids; on the other hand, the 
danger may be much lessened by using proper precautions. 
‘The physician must decide whether the risks connected with « 
journey to the Italian or Swiss lakes or the Riviora are 
than those attending prolonged residence in the Alps. ‘There 
will, however, be many cases in which the inclinations of the 
fovalids—for instance, their desire to have a different vegeta~ 
tion and different surroundings about them—will decide the 
The objection has sometimes been made that those who 
recovered from phthisis at mountain stations cannot again 
live at low-lying places, but this is decidedly not the case. All 
convalescents from phthisis, at whatever places they may have 
‘been cured, will for many years be obliged to live according to 
#triet hygienic rules corresponding to their constitutions, There 
will always be some risk connected with their return into the 
clitaatic and other conditions under which they were living 
when the disease developed ; they will have to pay more atten- 
tion to air, food, and exercize ; and it will depend on the con- 
| stitution of each patient, and on the conditions under which he 
has to live ot his home, whether and when he may return to 
it, However, this difficulty is generally greater in the case of 
those who have made a recovery or were improved ut warm 
health resorts, than of persons who have been hardened by re= 
‘siding at a mountain climate and the treatment followed there. 
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This would be the place to discuss the additional methods 

of treatment i Eco rae at the mountain health resorts, but space 
does not permit us to go much into details, ‘The 

teetise® gold douches, first introduced by Brchmer, have also 
Se been adopted in Davos and Falkenatein; and there 
tem” is no doubt that, if carefully applied and adapted to 
the circumstances of euch individual ease, they may 

do a great deal of good by stimulating the different functions, 
producing deep inspirations, and hardening the constitution, 
The use of frictions with the wet towel, whether cold or but 
moderately cold, ia frequently advantageous as a preliminary 
measure und suffices in many cases. ‘This kind of treatment is 
not practised in the Pernvian Alps, thus showing that hydro- 
pathy is not indispensable in advantageously utilising mountain 
climates; and a good number of our own patients did very well 
at places where douches were not used, although we have always 
drawn thoir attention to the importance of cold frictions and 
baths for strengthening and invigorating the skin. Of even 
greater importance than douches is the kind of food prescribed 
to the patients, and in this respect Brehmer and his followers, 
Unger, Spengler, Dettweiler, Ruedi, and others, have the great 
merit that they insist on frequent, suitable, and, according to 
the state of the patient, even abundant administration of food, 
Wine is considered to be an important factor in the dietary, as 
regards the mountain stations of Europe, and is daily given in 
quantities averaging from half « bottle to one bottle and more. 
It isa fact that many consumptive invalids, with a weak action 
of the heart and feeble innervation, not only can well support 
large quantities of wine, but that they take more solid food 
owing to this stimulant, and that this holds good for mountain 
climates in particular. Still there are consumptives with 
whom wine does not agree even in high mountains, and others 
who get on as well without wine as they do with it, so that 
every case requires individual attention. The questions with 
regard to exercise, and the amount of time to be spent in 
the open air, have been treated above; respecting the latter, 
ag much as poasible must be allowed, according to the individual 
eases, and invalids who cannot move abont must have: 
terraces exposed to the sun, where they can sit in the 
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well sheltered from winds. The amount of exercise to be taken 
must be prescribed, and will have to be modified or increased 
when the patient gains in strength. Every good health resort 
places, both suitable ones for winter exposed to the san and 
stady ones for summer. The proximity of forests, especially 
if composed of pine woods, is of great importance, owing lo the 
protection they offer from the sun and winds, and also owing to 
the modifying effecta they produce on the air. 
Although there are great differences among the individual 
mountain stations, we shal! not attempt a classification according 
to their principal characteristics, The eimplest and 
a most usual classification according to altitude, and the 
corresponding attenuation and lower pressure of the 
is impracticable, owing to the fact that places of the same 
culate situated at different latitudes, and even if under the 
same parallel of latitude, may differ greatly as to other attributes. 
It is equally arbitrary to divide them according to their mean 
because no indication would thus be given with 
to the differences in the seasons and the times of the 
day, the length of exposure to the sun, &c. The moisture of 
the air shows great differences at each individual place accord- 
ing to the seasong and timos of the day, though it would anawer 
somewhat better as a standard for division, as has been partly 
attempted by Biermann. The nature of the vegetation may be 
considered as expressing best the character of a given climate, 
and the division into Alpine and sub-Alpine mountain climates, 
‘us carried out by Lombard and others, has many advantages and 
ie well adapted for general purpores; but in the treatment of 
the arrangements made for the reception of invalids, 
and the kind of treatment they have to undergo, are of such 
importance that we shall shortly describe the princips] mountain 
stations available for the treatment of phthisis, whilst a number 
ef other places which may be used for general purposes will be 
wnained according to districts. Many of the places thus men- 
d ure available only during a few months in summer, and 
part of them are suitable merely for those who do not 
et medical supervision, as medical advice cannot be 
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We commence with the European Alps. 

‘Davos-Platz, in the Grisons, has in the course of a few years 
risen to the highest rank as a mountain health resort for eon- 
sumptive invalids. ‘The valley of Davos is about half 
a mile wide, stretching from N.E. to &.W., the village 
being situated at the north-west elope ofthe valley, Its eleva- 
vion above the sea lovel is 5,124 feet, the mean barometric 
pressure being about 24°8 inches, with a minimum in 1876 of 
23-97 and a maximum of 25:33 inches. The mean annual 
temperature was in 1867, according to Spengler, 87° I; in 
1874, according to W, Steffen, 35°83"; and in 1876, according 
to the same observer, 37°74°. The differences of temperature 
between summer and winter are very great, ranging from a 
minimum of 13° F, below zero to a maximum of 75:2°, and those 
between day and night or, in many cases, between two suceeed~ 
ing days, ure also consideruble, The mean temperture for the 
winter months( November to March) has nearlyalways been below 
82° F., January generally being the coldest month, with a tem- 
perature of about 20° or 21°, whilst July and August are, as 
rule, the warmest months, with a mean of 54° or 55°. From 
the low averages prevailing during the winter months, and re= 
presenting shade temperatures, we must not draw any conclu- 
sions as to the temperatures to which invalids are exposed. As 
stated in our general romarks on climates of high altitude, the 
sun temperature is always very high. Regarding this point we 
refer to the observations af Waters, Frankland, and others, add 
ing here the means of the maxima of the sun temperatures as 
Tecorded by Francis Redford from daily observations made in 
Dayos during the winters of 1876 and 1877, and also, for the 
sake of comparison, the maxima of the shade temperatures ac- 
cording to a table given by Steffen. 

Meuns of the maxima in the sbate— 


Ootolwe November —Deoember — Jnvanry —Febranry = March 
sos? 8688" B® SG ATO® BBB? 
Meuns of the maxima in the wun— 


October November —Deveinber January ‘Yebruary Marv 
1gs07* 10612 10008 108.50 go? Bagg? 


‘The sun temperatures being so high, it is easy to understand 
that even the subjects of advanced discase are enabled to sit in 
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the open air during sunshine, However,even in the shade and 
im the absence of sunshine, low temperatures produce very little 
discomfort at Davos, as compared with level countries, partly 
on account of the dryness of the air, partly also because there 
is very little wind in winter. 

The mean relative humidity was, in 1876, 75-2, ranging 
from 80-4 at 7 A.M. to 67-6 at 1 rot. and 87-6 at 9 Poo, and 
being on the average somewhat higher in winter than in 
summer. As, however, the degree of absolute humidity is of 
particular importance in regard to the effects of moisture on the 
Tungs, we have to bear in mind that, according to Steffen, a 
cubic metre of air contains only 4:8 grammes of aqueous 
vapour. Thus air heated to 98-4” F., this being the supposed 
temperature of the air expired, could take up the farther 
amount of 38*7 grammes of aqueous vapour for each cubic 
metre, as air at 98-4" could contain 43:5 grammes of aqueous 
vapour, The mean relative humidity of Davos at 98-4° would 
have been, in 1876, 11*1 per cent., and as to each month— 


ForJanemry . . 5Spercent. | ForJoly . . ~ 382 parcont, 

= Februry . , 66 u Augut. . 6 IBT 

= March. . + 75 on » September. . 128 

ew Ap. . . Wb » Octobor . 6 WI 

Sy Se » Novembor . , TE 

wie. . . 12 » December . . 65 
‘The amount of rain was in 1867, according to Spengler, 


87-43 inches; in 1876. according to Steffen, 41°41 inches. 
Rain or snow fell in 1876 on 159 days, the number of clear 
days being 112. The mean amount of cloud is given as 4-7. 
Snow lies on the average from the middle of November to the 
middle of March, and during this period the airis much calmer 
than in summer, although stormy days are not entirely absent 
in winter. 

Davos is at its best in winter, owing to the greater purity 
of the air, the number of clear days, and the calm atmosphere, 
‘whilst in summer thore is some amount of dust, and the heat 
une the day is often great, so that the absence of shade in 

the immediate surroundings makes itself much felt, the morn- 


‘ings and evenings being often cold at the same time. Besides, 
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the mountain and valley winds prevailing in summer are 
frequently disagreeable. The medical treatment in Davos 
consists chiefly in the application of douches, which are invari- 
ably made by the physicians personally, and of the wet pack. 
Much attention is paid, at the same time, to diet: large quan- 
tities of warm cow's milk, at times koumiss prepared from cow's - 
milk, and in some cases a liberal allowance of wine,are: 

Outdoor exercise is regulated by the physicians, and the 
number of level and gently rising walks has been much increased 
oflate by the activity of the local committee. A greater number 
of sheltered seats is, however, to be desired. 

Considering the number of patients who anually visit Davor, 
it is much to be desired that physicians could be induced to 
eommunieate records of all their results, whether good or bad. 
A landable beginning in this direction has been made by Dr. 
Ruedi, who together with Dr. Clifford Allbutt published a series 
of cases in the ‘Lancet * of 1878 and 1879; and Dr. Theodore 
Williams has also given his experience in the ‘ Lancet’ of 1879, 

‘There is a fair number of hotels, and their internal arrange= 
ments have greatly improved of late years. Tnvalids should in 
any circumstances choose south bedrooms of lange size. 

It is worthy of notice that boarding schools have been 
established at Davos for boys as well aa for gitla, thus giving 
an opportunity of placing delicate children under the influence 
of the climate without neglecting their education. 

Davos-Dérfli, a mile and a half higher up in the valley, has 
a similar climate. In winter it has the advantage over Dayos- 
Platz of having the san half an hour or more longer 
each day. On the other hand, Davos-Dérfli is not so 
well protected from winds, heing situated opposite to the entrance 
of Dischma valley. On the whole it is not inferior to Daves- 
Platz, being also provided with a good hotel and having a 
resident. physician (Dr, Volland), 

Dayos-Frauenkirch, 2} miles below Davos-Platz, and at a 
slightly lower elevation, offers similar climatic conditions. Its 

accommodation is improving,and it has also the advan- 
Posmcin tage of a resident physician. 

Wiesen is situated in the same Alpine valley, about 11 

miles below Davos-Platz, and 4,757 feet above the level of the 
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sea. It probably enjoys mere sunshine, and we think that as 
a good results might be obtained at Wiesen asat Davos. 
As yet, however, it has not had many winter 
visitors, 

‘The village of St. Moritz, in the Upper Engadine, 6,089 feet 
above the level of the sea, lies on a sunny slope about 300 
Pee feet above the bottom of the valley, and affords most 
a favourable conditions, A good many years ago, with 
tho assistance of Dr. Berry, I obtained good results in several 
patients whom I had sent to St. Moritz either for summer or 
winter residence, and these results were particularly striking in 
‘the case of the latter category. No provision being made at 
that time for delicate consumptive invalids by heating passages 
‘and similar means, St. Moritz did not come into favour as a 
winter station. Lately, however, one of the hotels belonging 
to Herr Badratt (a thoroughly prictical man) was fitted up 
with all the arrangements requisite for winter residence, and 
we have no doubt that good results may be obtained. In 
summer the whole district is so gay, and the temptation to mix 
with the many healthy visitors who come for change and 
amusement only is ro great, that the strictest medical euper- 
vision by a physician devoting all his time to this particular 
treatment would seem necessary, and also, so far as possible, 
the separation of the consumptive invalids from those visitors 
who come merely for change or pleasure, ‘The climate is very 
timilar to that of Davos, though the snow begins to remain 
permanently on the ground somewhat earlier and begins to 
inelt rather later, The mean annual temperature, according to 
‘extensive observations kindly made for us from 1868 to 1871 by 
+ Code Townsend and Greathead, is slightly lower, whilst the 
were very much the same; the number of 
Re aisle days ls very high; winds are rare in winter ; the 
Absolute humidity is somewhat less in amount, and so also is 
the fall of rain or snow and the number of rainy days, The 
‘mean number of perfectly clear days in St. Moritz is 24, those 
| dlenr for the grenter part: of the day bei 10, and those with 
‘fain or snow 136. According to observations extending over 
years in Bevers with o slightly lees favourable 
the number of perfectly clear days is 21:5, whilst 
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those clear for the greater part of the day number 159-9, and 
the days with rain or snow 187:7. The annual amount of rain 
in the Upper Engadine is slightly in excess of that in Davos, 

Samaden, the chief village of the Upper Engadine (5,652 
fect), is situated at a lower elevation than St. Moritz above the 
bottom of the valley and the surface of the inn; it ix 
alsodustier and more exposed to winds, but the results 
hitherto obtained in patients remaining there through the winter 
season have been satisfactory, particularly in those who stayed 
at the Hotel Bernina, which has the advantage of much sunshine, 
As a house has now been specially fitted up for the reception of 
winter visitors, it seems likely that Samaden will in time be- 
come a frequented winter health resort,! 

Pontresinn (5,997 ft.), situated in a lateral valley of the 
Engadine on the Bernina road, at a similar elevation aa St. 
Moritz, has not yet been used asa winter health resort, 
but the climatic data given by Dr. Ludwig make it 
very probable that good results might be obtained there. From 
its situation it may, even on the shortest day of the year, enjoy 
the direct rays of the sun for six hours and forty minutes, Az 
@ summer resort it is noted quite as much as St. Moritz for the 
invigorating influence of its climate. For adetailed account of 
the whole Upper Engadine we refer to the very instructive assay 
by J. M. Ludwig, ‘Das Oberengadin in seinem Einfluss auf 
Gesundheit und Leben,’ Stuttgart, 1877. 

‘There are several other spots in the Upper os well as Lower 
Engadine which would be suitable for summer and winter 
stations, owing to sunny situation, dry soil, shelter from winds, 
and the possibility of laying down level walks, Such sites might 
be found near Celerina (5,656 ft.), situated between St. Moritz 
and Samaden; near Campfer (6,004 f.), between St. Moritz and 
Silvaplana; near Vettan (5,380 ft.), not far from Tarnsp and 
Schuls ; and especially near Lii, situated on a slope above the 
Miinsterthal, in the Grisons, at an elevation of 6,298 feet, with 
a southern aspect and consequently much sunshine, advantages 
which become evident by the fact that corn ripens at this great 
height. 

7 A large hotel which is open to winter visitors has recently been started. 


on the Maloya Pass.—Jr, 
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‘ 
Amongst other places in Switzerland well adapted to con- 
sumptive invalids we mention the Maderanerthal, with the Hotel 
aipcash 1790 fe.) St. Beatenberg (3,767 ft.), above the Lake 
of Thun ; and Les Avants (3,212 ft.), above the Lake of Genova. 
In the Dolomites also health resorts might be started— 
for instance, in the Ampezzo valley, near Cortina—and the same 
holds good for several other places in the Southern Tyrolese 
Alps, as, for instance, Campiglio, situated not far from Pinzolo, 
The Evropean Alps present a great selection of summer 
health resorts, at different elovations. In giving an eecount of 
such places we begin with the highest, excluding those 
fare already noticed :— 
Deroy The Hotel Belalp, above the Rhdne valley, 6,732 
= fect, with a sunny aspect. 
The hétel on the Engstlenalp, in Canton Unterwalden, 
6,033 feet. 
Silvaplana, In the Upper Engadine, 5,958 feet. 
Sils Maria, in the Upper Engadine, 5,941 fect. 
Santa Catarina, near Bormio, 5,700 feet. 


Zuz, in the Upper Engadine, 5,548 feet. 


‘The Baths of San Bernardino, in the Grisons, 5,336 feet. 

‘The Hote) des Alpes, Wengern, in Canton Bern, 5,288 feet. 

The Chasseral, in the Jura, near the Lake of Bicnne, 
5,279 feet. 

Rigi-Staffel, 5,210 foet. 

Pejo, in Southern Tyrol, with chalybeate springs, 5,150 feet, 

Campigtio, near Pinzolo, above the Sarca valley, 4,986 feet, 

Parpan, in the Grisons, 4,937 feet. 

Spinabad, 4,901 fect, and Glaris, near Davos-Platz. 

‘The hotel on the Voirons, near Geneva, 4,777 feet, 

‘The Hotel Alpenclub, in the Maderanerthal, 4,753 feet, 

4,728 feet, and, near it,  Rigi-First. 

‘The Baths of Morgins, in Wallis, 4,629 

‘The health resorts of the Val Ampezzo, in the Dolomites— 
Landro, 4,615 fect, and Schlunderbach, 4,730 fect, in a sunny 


‘tituation, 
_ Obladis, in the Tyrol, 4,530 feet. 
‘VOL. 1v. 
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Fladnitz, near the railway station of Friesach, im the 
Austrian Alps, 4,162 feet, 

Combuallaz, in Canton Vand, 4,475 feet. ‘ 

‘The New Baths of Bormio, 4,306 feet. 

Rosenlaui, in the Bernese Oberland, 4,363 feet. 

‘The Hotel Stoos, on the Fronalpstock, 4,242 feet. 

‘Villars (sur Ollon), in Canton Vaud, 4,183 feet. 

Schrocker!, 4,150 feet, a stnall Alpine village surrounded by 
forests and beautifully situated in the Bregenzer Wald. This 
district and the adjoining Algiia offer several good stations; for 
instance, Mittelberg (3,969 feet), situated in the Walserthal, 
anda good many other places might be named, both in the 
Austrian and Bayarian Alps, which, though not much frequented, 
would very well answer the reqnirements of health resorts. 

The Baths of Rabbi, in Southern Tyrol, 4,100 feet, with 
fine surroundings and a mild chalybeate spring. 

Tarasp-Schuls, in the Lower Engadine, 4,087 feet. 

Courmayeur, in Piedmont, above Aosta, 3,086 fect. 

Churwalden, in the Grisons, 3,976 feet. 

Cortina, in the Val Ampezzo, 3,969 feet, porsesses in its 
surroundings sunny and sheltered spots, which would be well 
adapted for the erection of a sanatorium for consumptive ine 
valids. The village offers good accommodation, and is much 
frequented in summer, owing to its central position in the 
Dolomites, This mountain district includes many other less 
known Alpine places of moderate elevation, San Martino de 
Castrozzo and Vigo being among the higher of these, and 
Caprile and Primiero among the lower. 

Gsteig, in Canton Bern, 3,937 feet. 

Ormond-Dessus, in Canton Vaud, 3,815 feet. 

Gurnigel, in Canton Bern, with extensive pine woods in the 
environs, 3,782 feet. 

Dissentis, in the Grisons, 3,773 feet. 

St. Beatenberg, above the Lake of Thun, 3,762 feet. 

The Abendberg, near Interlaken, 3,736 feet. 
Gryon, above Bex, in Canton Vaud, 3,723 fects 
Bad Fusch, in the Tyrol, 3,750 feet. 
Le Sepey or Ormond-Dessous, in Canton Vi 
Flims, in the Grisons, 8,706 feet. 
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Chaumont, in the Jura, above Neuchatel, 3,700 feet, 

St. Leonhard, in Carinthia, 3,635 feet. : 

The Baths of Lenk, in Canton Bern, 3,624 feet. 

Fideris, in the Prattigau, 3,464 feet, with good chalybeate 
springs. 

Chamonix, in Savoy, 3,451 feet. . 

St, Corqnes, in the Jura, 3,432 feet. 

Grindelwald, in the Bernese Oberland, 3,431 feet. 

Champéry, in the Val d'Illiex, 3,389 feet. 

Saanen, in Canton Bern, 3,362 feet. 

Engelberg, in Canton Unterwalden, 3,342 feet. 

We next come to the enumeration of stations sitnated in 
the Alps, ranging between 700 and 1,000 metres in elevation 
{about 2,300 and 3,300 feet respectively). These no longer 
possess a truly Alpine character, but rather belong to the 
mountain group of moderate elevation, Amongst them are 
many places suitable for summer residences, both for con- 
sumptives and for others who require pure air and a moderate 
amount of sun. Generally speaking, they are less bracing, 
have a higher mean temperature, a greater barometric pressure, 
and more moisture; on the other hand, the differences between 
‘the temperatures in the day and at night, and in the sun and 
in the shade respectively, are less, and the air contains more 
ofganic impurities. In selecting residences, it is therefore of 
importance to see that they are built on dry and, if possible, 
teky ground, on declivities with a good fall of surface water, 
‘and not in the depth of valleys, nor near factories and stables, 
or accumulations of manure. The presence of forests in the 
neighbourhood is indispensable to afford shade during ¢ 
greater heat prevailing in summer; and, if the places an: used 
‘in winter, a southern or south-western aspect is of great im- 
portance, whilst for summer residence un eastern or northern 

ect, where tho heat: is loss folt, is in many cases preferable. 

conditions are met with more or less at the following 


)d'Dex, in Canton Vand, 3,261 feet. 
Botzen, in Southern Tyrol, 3,248 feet. 
Montreux, in a sunny situation, 3,215 
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Le Prese, in the Grisons, situated near the lake of the same 
name on the Bernina road leading into the Veltlin, 8,146 feet. 

Alveneu, in the Albulathal, 3,116 feet. 

Seewis, in the Grisons, 3,116 feet. 

Gais, in Canton Appenzell, the old and famons place for 
whey cures, 3,004 feet. 

Achensee, in the Tyrol, 3,051 feet. 

Felsenegg, in Canton Zug, 3,041 feet, 

‘Trogen, in Canton Appenzell, 2,969 feet. 

‘The Baths of Weissenburg, in Canton Bern, 2,940 feet. 

Gonten, in Canton Appenzell, 2,900 feet. 

Biirgenstock, above the Lake of Lucerne, 2,854 feet. 

Uetliberg, near Ziirich, 2,844 feet. 

Trons, in the Grisons, 2,822 feet. 

Mariazell, near Bruck, in the Tyrol, 2,791 feet. 

Reutte, in the Tyrol, 2,755 feet. 

Teufen, in Canton Appenzell, 2,742 feet. 

Bad Kreuth, in Bavaria, about 2,700 feet, 

The Weissbad, in Canton Appenzell, 2,690 feet. 

St. Gervais, in Savoy, 2,674 feet. 

Oberstdorf, near Sonthofen, in the Allgiiu, 2,660 feet. 

Heiden, in Canton Appenzell, 2,644 feet. 

Seelisberg, above the Luke of Lucerne, 2,628 feet. 

Schliersee, in Bavaria, 2,588 feet; and above it Bayrisch- 
zell, 2,818 feet. 

Chavannes, in Canton Bern, 2,559 feet. 

Waidring, 2,558 feet, not yet much known, in a good sitna- 
tion between Wargl and Reichenhall. 

Appenzell, 2,552 feet. 

Herisau, in Canton Appenzell, 2,649 feet. 

Heinrichsbad, in Canton Appenzell, 2,546 feet. 

Faulensee-Bad, above the Lake of Thun, 2,493 feet. 

Zoll am See, in the Tyrol, 2,475 feet. 

Axenstein, above the Lake of Lucerne, 2,460 feet. 

Sonnenberg, near Lucerne, 2,460 feet. 

‘Thusis, in the Grisons, 2,447 feet. 

Sonthofen, in the Bavarian Alps, 2,420 feet. 

Kitzbichel, in the Tyrol, 2,418 feet, 

St, Radegund, in Styria, 2,411 feet. 
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‘Tegornste, in Bavaria, 2,400 feet, situated on the lake of 
the same mame, with various good places in the environs. 


Tanz, in the Grisons, 2,361 feet, 

‘Monneticr, on the Saléve, in Savoy, 2,336 feet, 

Schoneck, in Canton Unterwalden, 2,313 feet. 

Of stations in the Alps withan elevation below 2,300 fect (700 
metres) there are but few suitable for summer residence in the 
majority of cases, the heat being often very great. The climatic 
conditions, however, will be modified to some extent according 
as to whether the place has a northern or eastern aspect, or is 
situated in the northern part of the Alps, or, conversely, has a 
south or south-western aspect. Several of the places situated 
in Alpine valleys and on Alpine lakes will be enumersted later 
on under * Low Inland Climates.’ 

Schénbruna, Canton Zug, 2,290 fect. 

Miesbach, in Bavaria, 2,286 feet. 

Glyon (Hotel Righi Vaudois), above Montreux, 2,254 feet, 

Obstalden, above the Lake of Wallenstadt, 2,231 feet. 

at the foot of the Semmering, 2,195 feet. 
Giessbach, above the Lake of Brienz, 2,165 feet. 
Bad Stachelberg, in Canton Glarus, 2,162 feet. 
Axenfels, below Axcnstein, 2,145 feet. 
Auaseo, in Styria, 2,132 feet. 
Albiebrunn, in Canton Ziirich, 2,116 feet. 
Admont, in Styria, 2,100 feet. 
Kochelsee, in the Bavarian Alps, 1,985 feet. 
Charnex, near Montreux, 1,902 fect, 
Lebenberg, near Meran, 1,867 feet, 












In the mountain ranges of Germany we meet with but few 
Places situated above 2,500 or 3,000 feet; bat, in these, the 
¥ latitude and the lower elevation of the sur- 
erasing siountains give them a decidedly subalpine 
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our list, although they have lower elevations than some of the 
places to be mentioned hereafter, 
| Gorbersdorf is a long, straggling village situated in one of 
the mountain valleys of the Sudetes, in Silesia, about 1,800. 
feet above the sen, and sheltered from the mone 
violent winds by mountain ranges which are mostly 
covered with pine forests, The mean temperature forthe summer 
season (from May to September) is, according to Brehmer, 
about 575° F.; the number of the almost entirely fair days 
during these months being about 100, that of cloudy days 40, 
and that of the quite overcast. and miny days about 15, The 
valley is partly covered with snow in winter, and its elevation, as 
well as mean temperature, being lower than that of Davos, it 
stands to reason that the snow melts at times, thus causing damp- 
ness of the soil. This, however, does not interfere so much with 
outdoor exercise in Gérbersdorf ax at many similar places of 
moderate elevations, owing to the sloping situation and porous 
soils of the grounds attached to Dr. Brehmer’s establishment. 
‘The air is free from artificial impurities. When the establish- 
ment was first founded (1859) patients were admitted during 
the summer months only, but for a considerable period it has 
been kept open the whole year throngh, The patients are 
under the strict supervision of Dr. H. Brehner himself, and 
his two assistant physicians. The principles of treatment are 
chiefly these: meals at short. intervals, wine being allowed 5 
the spending much time in the open air, hammocks being pro- 
vided for delicate patients in the adjoining pine woods; regular 
exercise is insisted upon and cold water treatment is used, 
mostly in the form of douches (as a jet or shower), which are 
applied by one of the physicians personally, a skilled attendant, 
doing the rubbing. Though detailed reports of results are 
wanting, it would appear, from such communications and obser- 
vations as are accessible, that in the case of phthisical patients 
they are more satisfactory than formerly. ‘This is also shown to 
some extent by the fact that a rival establishment on the same 
model has been founded in Gorbersdorf by Herr yon Rossing, 
which is likewise under modical supervision (Dx. Romplor) and 
is conducted according to the same principles. If we draw a 
parallel between Gérbersdorf and Davos, we find that in 












GORKERSDORF. FALKENSTELN, 1a 


the former has the following advantages, which are not possessed 
to an equal degree by the latter: the immediate neighbour- 
hood of pine forests, atfording agreeable shades a rather eqnable 


climate ; comparative rarity of trying winds; and algo the fine 
walks which in the adjoining Waldberg rise gently to a height 
of 1,000 feet above the establishment, and, being well provided 
with seats, form an excellent curative agent, adapted to con- 
sumptive patients of all degrees of strength. For winter, on 
the other hand, the more elevated Alpine climate, with ita 
characteristics as described above, must be preferred in most. 
eases suitable for treatment by high altitudes. 
The Curinstalt Falkenstein, situated an the slope of the 
Taunus, nenr the railway stations of Soden and Kronberg, at 
an elevation of 1,410 fect above sea level, is an esta- 
Dlishment of the same kind as Gérbersdorf. During 
its comparatively short existence, and under the skilfal direction 
of Dr. Dettweiler, who formerly assisted Dr. Brehmer, it bas 
been considerably improved upon, and has already attained great. 
arccigs Tan’ establishment for the treatment of consumptive 
‘The mountains do not completely protect from the 
Me a ea mens tare voce taken to obviate this disad- 
as possible. Many sheltered walks have been laid 
out in the neighbourhood, and facilities are offered for even the 
more confirmed invalids to be out in the open air, In winter 
Falkenstein cannot be compared with Davos ond similar places 
Its advantages for consumptive patients 
toa considerable extent, in the striet supervision to 
which they are subjected, 
After this short aceount of the resorts specially adapted for 
the treatment of pulmonary affections at present available— 
probably others of a similar kind, and with even more complete 
‘arrangements, will before long come into existence—we shall 
mi necording to their heights, a series of elevated 
health resorts in Germany which might be made 
suitable by proper arrangements for a longer period than the 
summer months. A detailed account of the places 
will be found in Reimer’s ‘ Klimatische Sommer- 




















(3,313 feet), in the southern portion of the 
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Black Forest, may be considered ne the highest health resort in 
Germany, apart from the Alpe. It hag a bracing air, but it is 
exposed on all sides to winds, and the woods affording shade 
and shelter are at too great a distance for delieute persons 

Waldau (3,149 feet), also in the South ofthe Black Forest, 
near the Donaueschingen station, is better protected, owing to 
ita situation in a hollow, but it is less bracing. 

Schluchses (3,118 feet), about 12 miles distant from the 
‘nearest railway stations (Freiburg i. Br. and Waldshut), i¢ in a 
most beautiful position, but offers only moderate aceommodation, 

St. Margen (2,920 feet), about 9 miles distant from Freiburg 
i. Br., with tolerable accommodation, has a moderately bracing 
air, shady walks in its neighbourhood, and is well situated for 
longer excursions. 

Bonndorf (2,788 feet), in the south-eastern portion of the 
Black Forest, several miles distant from the stations of Walds- 
hut and Donaueschingen, is moderately protected from winds 
and offers moderate uccommodation. 

Todtmoos (2,690 feet), in the south of the Black Forest, 
swrounded by mountains, offere attractive walks in the adjoin= 
ing pine forests. 

Hohwald, in the Vosges Mountains, has fine forests, and 
may be recommended from early summer to autumn. The 
Vosges afford several other good places available as summer 
health resorts—for instance, Odilienberg, near Strassburg, and 
the Drei Achren, in the Miinsterthal, both being in elevation 
slightly below Hohwald. 

Karisbrunn (2,493 feet), in the Austrian portion of the 
Sudetes, has a most bracing air. Tt also possesses chalybeate 
springs and an hydropathic establishment. 

St. Blasien (2,428 feet), situated in the picturesque Albthal 
of the Black Forest, offers many opportunities for excursions 
and good accommodation. 

Steinamithle (2,428 feet), near Bonndorf (noticed above), in 
the Black Forest, possesses good arrangements for river baths 
and fine forests. 

Wildenthal (2,895 feet), in the Eragebirg, is surrounded by 
beautiful forests, 

Kinigewart (2,296 feet), in the Erzgebing, not far from 
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Marienbad, in Bobemia, possesses good chalybeate springs and 
an excellent climate. 


Reiboldegriin (2,263 fect), in the Eragebirg, with chalybeate 
springs, situated in the midet of a forest, and possessing a pro- 
nounced forest climate, has lately been frequented by conzump- 
tive patients, who are treated according to the Gorbersdorf 
method. 


Heiligenberg, with a similar elevation, between the station of 
Pfallendorf and the north-western end of the Lake of Constance, 
bas a fine situation and enjoys particularly pure air. 

Frauenatein (2,165 feet), in the Eragebirg. 

Johannesbad (2,056 fect), with an indifferent thermal spring, 
iz situated in » beautiful and woody valley near Trantenau, in 
Bohemia. 

Grifenbery (2,066 feet), the well-known hydropathic esta- 
blishinent in Silesia, is also available for climatic treatment. 

Hohegeise(2,034 feet), a village with limited accommodation, 
is situated in a valley of the Harz Mountains and is surrounded 
by wooded hills, 

Tribery (2,034 feet), in the Black Forest, on the new Black 
Forest line, near the well-known waterfalls, has ample accom~ 
modation. 

‘Schreiberhawe (2,018 foct), near Warmbrann, in Silesia. 

Muggendorf (1,968 fect), and Streithery (3,920 feet), in 
Bavaria, have for years attracted many visitors, owing to fine 
scenery, invigorating air, and the opportunities they afford for 
the milk and whey cure under good medical supervision. 

Brotterode (1,935 feet), in the Thuringian Forest, has a 
keen air but healthy climate. 

(1,870 fect), the most elevated of the Kniehis 
baths in the Black Forest, offers very good accommodation, 
with facilities for beautiful forest walks, and is also noted for 
its earthy saline springs. 

Clausthal (1,837 feet), in the Harz Mountains, is very in- 
Vigorating, but the air is rather keen, 

| Alexandershad (1,837 feet), in the Fichtelgebirg, poxsosses 
a woll-arranged hydropathic establishment, pen ee springs, 
and fine scenery, with un invigorating climate. 

Reiners (1,820 feet), in Silesis, famous for its chalybeate 
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springs, may also be recommended for its climate and for the 
use of milk or whey. 

Flinsherg (1,640 feet), in Silesia, also possesses chalybeate 
springs and a woodland climate. 

Schwarzback (1,640 feet), situated near Flinsberg, is quite 
surrounded by pine forests, 

Griesbach (1,623 fect), in the Black Forest, near Rippoldsau, 
is noted for its chalybeate springs and its climate. 

Antogast (1,590 feet) ix situated close by Griesknch. 

Lobenstein (1,574 feet), in the principality of Reuss-Loben- 
atein, possesses chalybeate eprings and other curative resources. 

Tinenaw (1,558 fect), in the Thuringian Forest, is a 
favourite health resort and has a hydropathic establishment. 

Eigersturg (1,542 feet) is a bydropathic establishment. 
situated in Thuringia and, like the former, much in yogue on 
account of its invigorating climate and beautiful forest walks, 

Olbernhau, Wolkenstein, Warmbad, Binsiedel, ond Wiesen= 
bad, all situated in the Eragebirg, may be described as belong~ 
ing to the bracing woodland climates; they range in elevation 
from 1,400 to 1,500 feet. 

Tn the central districts of the Black Forest there are many 
places situated between 1,300 and 1,450 feet which may be re~ 
commended on account of pure forest and mountain air, and 
the good opportunities they afford for outdoor exercise. Such 
places are Schinmiintzbach, Petersthal, Leinach, Feierabach, 
Hervenalb, and Liebenzell. 

A prominent place must be given to Badenweiler (1,337 
feet), which has been for years a favourite resort, owing to its 
good situation on the western slope of the southern portion of 
the Black Forest and ita charming neighbourhood, It is well 
situated for a more protracted residence, having the advantages 
of tepid springs and a superior swimming bath, milk and 
whey establishments, and first-rate medical advice. The season 
extends from early summer to the end of autumn. 

At a similar elevation, and also somewhat lower, there are 
several excellent summer health resorts in the Thuringian 
Forest, such as Friedrichsroda (1,345 feet), which, from its 
situation at the north-eastern slope of the mountain range, is 
cooler and drier than many more southern places of greater 
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elevation, and bas at the same time a more equable temperature: 
and much shelter, owing to the surrounding forests. Mudie, 
at a similar elevation, Tabarz, Twmbach, Georgenthal, Ohi 
druff, Lowisenthal, Schlewsingen, Sonneberg,and Blankenhain 
are situated at a somewhat lower elevation ubove the Fea level, 
and offer a variety of accommodation to suit different require~ 
ments. Liebenstetn (1,033 feet), with cold water establish- 
ments, chalybeate springs, and good medical advice, though 
about 300 feet below Friedrichstoda in elevation, has a bracing 
climate, owing to its beautiful beech woods, Arnatadt (1,017 
foot) as, in addition to its brine baths, a healthy and well 
sheltered situation. ; 

Tn the east of Germany the Riesengebinge and the Sudetes 
offer a good many summer resorts situated at elevations from 
1,000 to 1,500 feot, of which the best known are Schmiedebery, 
Buchwald, Rosnan, Liebwerda, Petersdorf, Krdmannsdorf, 
Hermadorf, Warmbrunn, and Fischbach, whilst: in the Erzge- 
bing we have, at similar elevations, Kichwald and Hurtenstein. 

‘The Harz Mountains, in North of Germany, possess 
teveral excellent places belonging to this class, which are 
mostly situated at elevations ranging from 700 to 1,300 feet, 
but, owing to the isolated projection of the Harz Mountains 
from the North German plain, have climatic characteristics 
similar to places lying more to the south and having twice the 
elevation. The following resorts are mach frequented : Grind, 

Alexisbad, Klostermiihle, Blankenburg, Stolberg, Sachsa, Thale, 
Wernigerode, Ileenburg, and Harzbury. There are other 
places which have higher situation, and are therefore more 

though the accommodation is not #0 good—Hohegvisa 
(2,198 feet), », Clauathal (1,837 fect), Andrensberg (1,837 feet), 
and Altena (1,509 feet). Hotels which are much frequented 
by touriste, such as those on the Rosstrappe and the Brocken, 
may have the advantage of affording a more invigorating 
climate, but are just ns little adapted to invalids requiring rest 
‘as the well-known hotels on the Rigi or Pilatus, 

Tn Mid-Germany there are many climates, at elevations of 
from 700 to 1,400 feet, a change to which benefits townspeople 
anil the inhabitants of plains; thus we have Kinigetein and 








* cannot be grouped under the mountain climates unless with fe 
exceptions, such as Gleisweiler (944 feet), which peesi il 
hydropathic establishment, good milk and whey, and fine 
forests in its neighbourhood. 

‘After thus passing in review the mountain health resorts of 

Germany, we turn once more to the Alps and the Jura range. 

‘These, at an elevation hetween 1,000 and 2,000 feet, 

‘news Sstainthany plaoés which -ckn neither ballast 

under the Alpine nor the sub-Alpine climates, but 

offer a kind of lowest Alpine climate (Voralpenklima). Places 
belonging to this group, even if they lie at the same ert 
above the sea, offer very different climatic conditions, 

they are situated either on the northern or southern do ofthe 

main chains,on slopesor in broader or narrower valleys; according: 

also to the protection afforded to them by mountains, the direc- 
tion of the prevailing winds, and the direction of the valleys. 

‘Thus we have stations suitable for residence in spring, autumn, 

or winter, and also intermediary stations. The feature common 

to all of them is that thelr climatic conditions are modified by 
the proximity of high mountain ranges which influence the pre= 
vailing winds, the temperature, and moisture. Hence we donot 
include them in the climates of level countries. Some of them, 
moreover, are influenced, in the manner explained above, by great 
inland lakes on which they border. Generally speaking, we may 
say that the places situated on the northern slopes of the Alps 
are available as summer health resorts, whilst those situated in 
the interior of the Alps, and on their southern slopes, are more 
suitable in spring or autumn, or may, in some cases, even be 

‘used in winter if they are well sheltered and much exposed to 

the sun. Sudden and grent changes of temperature are fre- 

quent when the wind changes. Hence invalids nmst be very 
cautious, and advanced cases should be sent to such stati 
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only exceptionally, or when an intermediary station is wanted by 
patients removing from a more extreme climate to a milder 
one. 

‘The Starnberg Lake or Wurmasee (1,935 feet), situated on the 
northern slope of the Bavarian Alps, offers at its borders xeveral 
places which are bracing in summer and early autumn, such as 
Starnberg, Feldafing, Tutzing, and Allmannshausen. Near the 
lake and at a somewhat lower elevation is the Ammersee, with 
Greifenberg and the neighbouring Pahl, Tegernsee, situated on 
the lake of the same name, exercises a soothing and invigorating 
influence and may be recommended from early summer to mid~ 
autumn, 4 

Thun, on the Lake of Thun (1,863 fect). 

Interlaken (1,863 feet) lies in the old lake basin which was 
formerly covered by the two lakes (of Thun and of Brienz), 
evidently forming a single sheet of water. Interlaken is some- 
what more under the influence of the two lakes than Thun, is 
slightly moister and has a more equable temperature. Though 
to a certain extent protected from winds (8. and N.), it is not- 
withstanding exposed to considerable and sudden changes. 
With certain precautions, however, the climate is available in 
the early and latter part of summer up to mid-antumn, whilst 
at the height of summer it is too hot for most people. 

The Chiemace (1,673 feet), in the south of Bavaria, contains 
several islands which may be visited by people in quest of rest 
and recreation from early summer to mid-autumn, 

Monvlsee, on the lake of the same name, in the Tyrol, 
(2,640 feet). may 

Morner, on the Saléve (1,640 feet). 

Techl (1,574 feet) owes the peculiarly soothing influence of 
its climate, comparative freedom from winds, and its Iuxuriant 

to the manner in which the place is eurrounded by 
high mountains. In summer and the ea of autumn all 
‘the advantages which Ik, whey, baths, and medical advice 
can offer are to be met with there, 

Kammer (1,560 feet), on the Attersee. 

Reichenkall (1,508 feet), in the Ba sub-Alpinedistricts, 
situated in a long valley moderately protected by the surround- 
“ing mountaing, offers good climatic conditions, facilities for the 
“use of milk or whey, noted salt springs, an establishment for 
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air baths (well known in the profession by Licbig’s publications), 
and excellent medical advice, Tn the same district lie Berch= 
teagaden, Ramsan, Hintersee, and Konigsee. 

We may, further, name here— 

Chowilly, Peissy, Bessinge, Sussy, Chougny, Bourdigay, 
Cologny, Prigny, Saxoney-le-Grand, and Saxoney-le-Petit, in 
the cantons of Geneva and Vaud (betwoen 1,500 and 1,650 feet). 

St, Aubin, Boudry, Colombier, Aiwernier, and Newchdtel 
(between 1/450 and 1,600 feet), in Canton Neuchitel. 

The Lake of Lucerne offers a series of health resorts situated 
close to its banks, at an elevation of about 1,450 fect; places near 
it, bat baving a higher clevation, have been referred to above, 
Gersan, Waggis, Vitznau, having a southern aspect, are suitable 
for residence in spring and autumn, whilst in summer they are 
too hot for many persons; Meyyen and Herlenatein, situated on 
the Kiissnacht arm of the luke, also belong to this group, whilst 
the places having o northern aspect, such as Beckenried and 
Buocha, are more suited for the summer season, although most 
persons staying there for some time find them too hot and not 
sufficiently bracing. 

Weesen and Wallenstadt (1,377 feet), near the Lake of 
Wallenstadt. 

Gmunden (1,877 fect), situated at the efflux of the Trann 
from the ‘T'raunsee, possesges salt baths and accommodation for 
bathing in the river or lake, and there are shady walks in the 
environs, 

Aigle (1,375 feet), above the lower Rhone valley, has several 
good hotels, and may in some cases be recommended as a 
spring or autumn station. 

Bex, (1,345 feet), situated above the Rhone valley, possesses 
salt springs, and its climate has the advantage over many 
similar ones of being particularly suitable for the spring season, 
when « difficulty is always experienced in finding out a suitable 
place. It has a resident physician and the accommodation ix 
good. Bex may, therefore, be recommended ax an intermediary 
station, especially for spring. 

On the Lake of Constance (1,306 fect) there are a number of 
places which offer a moderately bracing climate, together with 
opportunities for baths in the lake. Amongst them Ueberlingeny 
LY 
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Friedrichshafen, and Lindaw have » southern aspect; Bregenz 
(possessing in the Pfiinder—3,464 feet—a convenient mountain 
Hation) lies at the east, Constance at the west end of the lake ; 
Rudolfzell lies near Constance, and Mammern and Rorachach 
on the Swiss bank. 

Divoune (1,540 feet), near Nyon, situated on the slopeof the 
Jura, at a distance of about four miles from the Lake of Geneva, 
yostesses a inild climate, particularly suitable for spring and 
antutm, and offers opportunities for hydropathic treatment in 
Dr, Vidard's well-known establishment. 

Beaurivage, near Lausanne, is also well adapted for residence 
in spring and autumn, 

Verey (1,246 feet), the noted health resort on the Lake of 
Geneva, has the advantage of an equable climate, owing to its 
situation on the Inke, and is moderately protected from cold 
winds by mountain ranges which lie to the north and north- 
east of the town, though they are scarcely near enough to afford 

shelter. The well-arranged hotels add to the facilities 
for using the place as a spring and autumn station. 

Montreux, with the adjacent hamlets of Clarens, Vernet, 
Perritet, and Veytawz, scattered over different elevations, lies 
nearer to the mountain walls, thereby enjoying better protec- 

~ tion and an ddditional souree of warmth, owing to the reflec- 
tion of the sun's rays. On the other hand, it is at times 
‘exposed to cold winds, and is rather deficient in promenades 
with sheltered resting-places. Montreux is adapted to many 
eases a8 an intermediary station, and may also be used in winter 
by patients with stationary phthisiz, Montreux and Vevey 
‘are, moreover, well-known resorts for the grape cure, producing 
as they do gripes of superior quality, and they have the advan- 

‘of being near to more elevated and colder places, such as 

and Les Avants, which may be reached by a short drive 
when hot weather comes on. Montreux and Vevey have a 
ieee annual rainfall (averaging from 50-59 to 52°75 inches), 
but their climates cannot be called moist. The mean annual 

of Montreux is 50-9° F,, being for the winter 

for spring 50°8°, summer 657°, and autumn 61-2, The 
temperature of Montreux exceeds that of Verey by 
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We include in this class of climates also the old-established 
autumn and winter resorts—Meran and Obermuis, Botzen and 
Gries, ‘ 

Meran,in the Austrian South Tyrol (we refer not to the old 
town, but to the visitors’ quarters, which comprise also Obermais 
and Untermais), may be said really to lie on a southern slope 
of the Alps, at an elevation ranging between 920 and 1,180 
feet and surrounded on the N., N.E., and N.W. by mountains 
10,000 feet high. The boarding-houses and villas are scattered 
between gardens and pleasure grounds, and would enjoy almost 
complete shelter from the N., N.E., and N.W,, did not the 
narrow valley of the Passer give pnsmge to cold currents of 
air, to which several parts of Meran, according to their situa- 
tion, are more or less exposed, ‘The valley in which the Adige 
flows from the N.W. also admits cold winds, which are rather 
common. The air may, on the whole, be culled dry; the soil 
dries quickly (partly gneiss and granite, partly schist and lime- 
stone), and thus gives rise to dust neur the principal roads, 
‘The average rainfall is rather high in amount from September 
to December (11°77 inches), whilst it is low from January to 
April (4-38 inches). The mean temperature during the automa 
and winter months shows great differences, being for Sep- 
tember 62°6°, for October 55°, November 42°, December 35-4", 
January 32'6°, February 38+1°, March 46°, and for April 54°7°. 
The sun temperature at sheltered places, such as the Wasser 
mauer and the Winteranlage, both being provided with seats, 
exceeds the mean shade temperiture by some 20 to 36 degrees, 
and Meran may, on the whole, be called a sunny place, enabling 
invalids from Noyember to March to sit in the open air on 
about 70 days. The barometric pressure varies from 28°8) to 
29:52 inches, ‘The sanitary condition of the place is, on tho 
whole, good, the mortality being only 12 to 13 in 1,000. We 
refer for details to the monographs by Pircher, Mat ; 
‘Tappeiner, Knauthe, and other physicians, including also Sig- 
mund’s * Klimatische Kurorte.’ The grape cure may be carried 
out in autumn, the whey cure in spring, and there is an hydro- 
pathic establishment open all the yer round (Dr. Matzeggrer), 

Botzen. (860 feet) bas a higher mean tem “that 
Meren, but is not available as a resort for invalids, 
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fur distant from the sheltering mountains, and therefore ex- 
posed to winds, Gries, on the other hand, lies at the base of 
the porphyry wall of the Guntschnaberg, which affords excellent 
shelter from the N. and N.E. Altbough the average tempera- 
ture at about noon exceeds that of Mcran by about 3°5°, Gries 
affords much less space for exercise, and does not possess so 
many lodging-honses suitable for invalids. The Sanatorium 
“ Austria,’ however, is very well spoken of, and is superintended 
by a physician. 

Tn the outskirts of the Alps we mect with many places 
suitable for longer or shorter residence, but as yet little known. 
As an instance we mention Recoaro, situated to the south of 
the Tyrolese Alps, about 1,320 feet high, which possesses chaly- 
bente springs, offers satisfactory accommodation, and has pictur- 


esque surroundings. 

Beas sete 2o te. ake of Metheny gat 
be classed under differen but they are eo much in~ 
ee teres ty os rnin ry of the Alps that we con- 
— sider them in this group. Only a few of the places 

have the shelter afforded by neighbouring mountains 
which would make them available as winter resorts, whilst 
during the summer season they are too hot for most cases, 
Among these are: Cadenabbia, on the Lake of Como; Pal- 
fanza, on the Lago Maggiore ; ugano, on the Lake of Lugano; 


ly averages between 72 and 7 h 
whilst in spring it is slightly below 70. Fogs 
n (September to November) has the greatest 
° 
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average number of rainy days (from 36 to 40), winter (D 
to February) having the lowest (from 15 to 20), 
(March to May) 34 to 36 days. Snow falls on an ay 
or 8 days, but rarely lies more than a few days. Of local winds, 
as occurring on all the large lakes, the N, and N,E, are the 
prevailing ones; high winds are, however, rare, and there are 
not many days on which, owing to therm, invalids are confined 
to the house. Dust is, on the whole, less annoying than on 
the Riviera, 

As regards elevation above the sea, the Lake of Lugano bas 
the highest situation (about 900 feet), whilat the Lake of Como 
has an elevation of 700 feet, the Lago Maggiore of about 650 
feet, and the Lake of Garda of only 226 feet. 

Of recent publications we may mention the ‘ Contributions" 
by Dr, Thomas (1873), giving an accurate account of Cadenabbia 
and Lugano, and also the excellent work on Pallanza by Dr. 
Scharrenbroich, which affords an insight into the climatic eon- 
ditions not only of Pallanza, but of the whole district of the 
North-Italian lakes. In Cadenabbia, Lugano, and Pallanza, 
the principal hotels receive visitors daring the whole of the 
year, while the Grand Hotel in Pallanza offers most perfect 
arrangements for autumn, winter, and spring. 

Arco, situated in the Sara valley, about four miles to the 
north of Riva, being only 44 feet nbove the Lake of Garda, and 
454 feet above the Adriatic, bas, according to Dr. Bukeisen, a 
slightly higher temperature than the just-mentioned places on 
the North-Italian lakes, and ite air is deseribed as particularly: 
calm in winter. The place is exposed to the sun for a good 
many hours each day, and the way in which olive trees flourish 
shows that very low temperatures (below 16") do not occur. 
There are many attractive walks, but complete shelter is not 
met with except ata few spots. The whole place is as yet in 
its infancy as a health resort, but rooms with a sunny aspect, 
though fitted up for moderate requirements only, can easily be 
obtained. Riva itself is too windy in winter, but answers 
better for spring and autumn. 

For spring und autumn, and, if heat is well borne, also for 
sammer, the Italian lakes offer many places. ‘Thus we have at 
the Lago Maggiore: Stresa, Bayeno, Locarno, with large 
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and Belgirate, Laveno, and Canobbio for persons with more mode- 
mate requirements. Orta, on the small Lake of Orta, is a good 
station, £0 also is Varese, near the lake of the same name. 
Bellagio, with the Villa Serbelloni, on the Lake of Como, is very 
agreeable for spring and autumn, but for most people too hot in 
summer. 


After this account of the elevated and mountain health re- 
sorts of the Alps, including their extensions to the north into 
Tete. the German mountain ranges, and their slopes bor- 
fe%es dering on the Italian plains, it would seem as if we 
“es onght next to consider the continuation into the 
‘Maritime Alps, the Apennines, and the Abruzzi. But although 
these mountain ranges, no doubt, contain many well-situated 
Alpine or Subalpine places, the accommodation ax yet: is, with 
few exceptions, so limited that for the majority of patients these 
places are not available for the greater part of the year, 

We may, however, name a fair number of places suitable 
for summer stations, such as Abetone and Serrabassa, near 
Pracehia, between Florence and Bologna; St. Martin Lantosque 
(3,120 feet), in the Maritime Alps, where a summer resort for 
the patients wintering on the Riviera has been founded; and, 
not far from the latter, Berthemont, Belvédére, Bolléoe, and 
Ta Cascade; Vinadio, Valdieri, Certosa di Pesio, and St, 
Dalmas di Tenda. 

Nor does France contain any purely Alpine health resorts 
open the whole year round. For the summer season, on the 
ether hand, several places are being made available; for in- 
stance, the places just noticed and situated in the Maritime 
Alps, which are frequented by consumptive and other patients 
terely for the eake of their climates. Other resorts owe their 
it rénown to the existence of springs, mostly containing 
mulphur or arsenic, though their undoubted utility must to 

extent be attributed to the climatic conditions, assisted 
indeed, in many cases, by a course of the waters, 
Health resorts might, as we think, be established in the 
French Alps; for instance, near the Grande Chartreuse (Lsaro), 
4,600 feet, or in the district of Briancon (Hautes Alpes) 
ranging from 4,000 to 5,000 feet. As regards 
suitable for summer, the valleys of Dauphiné offer 
o2 

















feet, 

of La Bourboule, at 2,755 foot, St. Nectaire, ‘at 2,570 feet, with 
their surroundings, and other localities as well, might be made 
available for the greater part of the year. The same remark 
applies to the Pyrenees, where at Baréges, Cauterets, Bagnéres 
de Luchon, Bagnires de Bigorre, Eaux Bonnes, and other places 
the season is hardly long enough for enabling invalida to derive 
wufficient benefit from their climates, although aetual winter 
stations could scarcely be founded here, owing to their northern 
aspect, and beeause snow does not, as a rule, remain on the 
ground for any length of time, but thaws frequently, At 
greater elevations, however, these drawbacks would disappear, 

‘The Spanish or southern slope of the Pyrenees would 
probably be better adapted for winter residence, and Penti- 
cosa, situated on it at an elevation of 5,250 feet, enjoys a great 
reputation for its curative effects in consumption, though these 
are chiefly ascribed to the hot springs. Arrangements for the 
winter are, however, not made anywhere. Amongst summer 
resorts there are a good many others in the Pyrenees besides 
those mentioned above, all affording good accommodation, such 
as Kaus Chawdes, Argelés, Pierrefitte, St. Sauvewr, and Luz, in 
the western portion ; and in the eastern Pyrenees Vernet-lea 
Bains and Amélie-les-Bains, well adapted for autumn resi- 
dence, also St. Laurent de Cerdans and La Preate-les-Bains. 

The western declivities of the Vosges mountains also contain 
very good summer stations, such as Remiremont, Plombidres, 
and Gérardmer. 
The Ardennes, rich in pine forests, afford good summer 
health resorts, which may be found either in the north-east of 
France or in Belgium. 
The mountain ranges of ngland und Scotland, being to 
some extent under the influence of the sea, differ somewhat in 
character from corresponding heights on continents. We meet 
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with a greater amount of moisture of the soil as well as of the 
air, an excess in the avernge rainfall, and a tendency to fogs, 
particularly in the higher mountains of Scotland and Wales. 
Another characteristic is furnished by the fact that the moun- 
tain districts are mostly owned by great landed proprietors who 
dislike to have hotels or sanatoria on their properties for fear 
of interference with the shooting, and rarely give the neces- 
sary permission for their erection. There are, however, some 
places with good accommodation, offering the advantages of 
particularly nourishing food and excellent hygienic conditions. 
In Scotland, Braemar and Ballater (between 650 and 1,000 
foet), near Balmoral, have bracing climates; Pitlochrie, Blair 
Athole, Inversnaid, on Loch Lomond, the Trosachs, on 
Loch Katrine, and Banavie, on the Caledonian Canal, Orie 
and eveveral other places offer also good summer resorta, 
with facilities for excursions; and Bridge of Allanis one of the 
most sheltered and eunniest places in the interior of Scotland, 
which, on the whole, is rather misty. The baths of Moffat and 
Stratkpeffer are likewise available as climatic summer resorts, 
Tn England, one of the highest of the available places is 
Buzton, in Derbyshire, about 1,000 feet above sea-level, and 
possessing tepid springs. The air is decidedly bracing, but 
would be better on the neighbouring moors, which are 
merely used for shooting purposes, Similarly bracing air is 
‘met with near /Ubley, in Yorkshire, where the well-known hydro- 
establishments of Ilkley Wells and Benridding are 
‘available to visitors, whether they undergo eold water treatment 
or not. Harrogate, well known for its springs, and also 
situated in Yorkshire, may likewise be recommended os a 
‘bracing summer health resort. Liat cae eam cry 
‘the Malvern Hills, offers very good air, but is 
bracing. The mountains and valleys of Wales sapere tac: 
‘more or less suitable places. Most of them, however, are some- 
what damp. Llanberris, near Snowdon, is one of the most 
bracing places, but: is much frequented by tourists, whilst the 
of Llandrindod and Builth are more quiet places. In 
of England there are many places of a moderately 
character, on chalk or sandy soil, in the hilly districts 
y, Kent, and Sussex, particularly where these are clad 
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with pine woods; for instance, near Weybridge, Leith Hill, 
Tunbridge Wells, Sevenoaks, and Haypward’s Heath ; whilst in 
the south-west we have the district of Dartmoor, and, near the 
Bristol Channel, Clifton and its environs. These places have 
nothing in common with mountain climates, but belong to the 
climates of level countries, and they are noticed here only 
on account of their local connection with other inland climates 
of Great Britain. 
The long and high mountain chains of North and South 
America offer most extensive districts suitable for elevated 
health resorts. Within the tropics, and near them, 
the mountain regions up to 7,000 or 8,000 feet, even 
during the colder season, show temperatures which 
exceed those obtaining during summer in the temperate zone, 
so that, only altitudes of from 9,000 to 12,500 feet are available 
for the treatment of consumption, whilst these conditions are 
modified in the same ratio as the distance from the equator 
increases, places of lower elevation thus offering climates 
favourable for the treatment of phthisis. The number of places 
possibly adapted to treatment by the climate of high altitudes 
being almost incalculable, a wide field is open here to the 
future. As yet only few places have come into general use. 
The mountain yalleys of the Peruvian Andes have in this 
respect been known for long, and we possess a good deal of 
Yeuvian  informationon the Valley of the Jauja River, situated 
Juitina between latitudes 11° and 12° S. and longitudes 75” 
Mumew®. and 76° W. According to Archibald Smith (* Dublin 
Quarterly Journal,’ May 1866), a good many places are scattered 
along the banks of this river at wn altitude of from 8,000 to 
10,000 fect, and slightly higher, of which the towns of Jawja 
and Hwancayo are the principal health resorts for phthisical 
invalids from Lima. A. Smith gives the temperature of Jauja 
for the whole year as ranging between 50° and 60°, and of 
Huancayo, at a slightly lower elevation nbove sea-level, as 
between 51° and 63° F. He goes on to say: ‘The sky is 
always clear and sunny, and the atmosphere pure and bracing, 
which invites to outdoor exercise and enjoyment.’ In this 
valley the Peruvian Government in 1860 established a military 


hospital for consumptive patients fram the coast, end 
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ticularly for Indians, who on the hot coast are 






to phthisis—a disease almost unknown in their satiao hills, 
According to Dr. Fuentes, a Peruvian physician, described 
by Smith as unbiassed, the proportion of the cured to the 
total number of patients in all stages of pulmonary consump- 
tion sent to Jauja amounts to the high number of 79 per 
cent. Our own experience comprises 14 consumptive patients, 
mostly in the second stage, with 2 in the first, and 2 in the 
third, who, coming from Lima, Callao, Valparaiso, and other 
commercial pluces on the same const, had gone to the valley 
of the Jauja, and were all improved considerably, 20 that 
they could return to their occupations on the coast, As far as 
we could get information, 6 of them kept in good condition, 5 
were repeatedly obliged to return to the mountain climates on 
account of relapses, 3 succumbed to the disease in Europe later 
on without having tried the mountain climates a second time, 
and of the 5 who repeatedly recovered there 3 have also since 
died, whilst 2 are still alive and may be eonsidered az compara- 
tively enred.t 

Several of our patients have lived for some time in different 
towns of Bolivia, New Granada, and Ecuador: for instance, in 
Santa Fé de Bogota (8,500 feet), at Quito (9,350 fect), and at 
Cazeo (13,440 fect), places which are likewise suitable as 
mountain health rosorts. The table land of Mexico also offers 
several good places, particularly Mexico, the capital (7,466 
feet), and Puebla (7,200 feet). Jourdannet’s works furnish a 
good deal of information on the climates of Mexico, 

Scrivener recommends the mountain 
tine Republic, and from Brazil consumpti 
times sent to the eastern slopes of the neigh! 

Tn the United States of North America several mountain 
‘climates have been extensively employed during the last LO or 
12 years, particularly in the State of Colorado on the 
eastern declivity of the Rocky Mountains, where 
“Manitou (6,315 feot), Colorado Springe (5,775 feet), 
id (4,350 feet) have become the chief resorts for 
invalids. Regarding these places, we refer to an 


eal of these cases have been described in the Med. ¢ Chir. Truna., 
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excellent work by Dr. Denison, of Denver, on * Tnflaence of High 
Altitudes on the Progress of Phthisis,’ Philadelphia, 1877; 
@ communication by Dr, Solly on Manitou (1875), and a short 
article by the same author in the ‘ Lancet” of 1877 (vol. ii. p. 256). 
Mayitou (lat. 38°3° N.; long. 105-5" W.) is situated in u 
valley on the plateau tothe eastern end of the Rocky Mountains, 
close to Pike's Peak (14,300 feet), and six miles west of Colorado 
Springs. It isn little village possessing six mineral springs. 
From a table of meteorological observations given in the 
Reports of the Colorado Medical Society for 1878, and extending 
over the years 1872-1877, we abstract the following averages 
for Denver, the elevation of which is about 1,000 feet below 
that of Manitou:—Mean annual temperature 48°6° F.; mean 
temperature in December and January (the coldest months), 
below 32°; in July (the hottest month), 72:5°; mean daily 
range 28°, extremes in rare cases up to 54°. Relative humidi 
only 47-2; amount of rain and snow only 16°15 inches; number 
of rainy days 68, of which 40 are with snow. Clear days 147, 
fair days 159, and overcast days 66. Motion of air during the 
whole year on an average 51,550 miles. Hence we have a 
climate very moderate as regards mean temperature and 
characterised by great changes, with very low humidity, many 
clear days, and considerable motion of air. In Manitou the 
mean temperature is slightly lower, the protection from winds 
by mountains greater, the sun's heat more intense, so that in= 
valids are on few days obliged to stop indoors. Several of 
our patients who had become acquainted with the Mediter- 
ranean resorte, and also with the climates of the High Alps of 
Switzerland, deseribe the climate of Colorado as particularly 
exhilarating, Autumn and part of winter are the best 
while spring,as almost everywhere, is changeable and disagrees 
able, on account of snow and thaw. Snow never keeps on the 
ground long, as at similar elevations in the Swiss Alps, and it is 
not so deep ; while even in winter the ground is often free from 
snow, Many of the inhabitants of these already fairly populated 
places of Colorado belong to the class of those who have been 
cured of phthisis, or those who have a tendency to phthisis. Our 
personal observations are limited to 7 cases, of which 1 nu 
the first, 4 in the second, and 2in the third stage; 











afterwards, and 1 died eventually, 

Colorado offers opportunities for removing to higher and 
cooler places during the heat of summer, and several of our 
patients spent there from three to six months, camping ont in 
tents, We may hope that in the elevated regions of the United 
‘States of North America other climates, and even better ones 
than those of Colorado, will in time be available and will serve 
as resorts for many consumptive invalids or persons with a 
tendency to phthisis. Several places in New Mexico are already 
well epoken of, such as Saita Fé (6,846 feet) and Albuquerque 
(5,032 feet). 

‘This hope is partly based on the altitude of whole terri- 
tories which are about to be colonised. Thus, according to 
Toner’s ‘ Dictionary of Elevation,’ the average altitude of the 
state of Wyoming is 7,200 feet, the state of Colorado 6,500 
feet, Arizona 6,000 feet, Idaho 5,800 feet, Utah 5,500 feet, 
Nevada 5,400 fect, New Mexico 5,300 feet, and Montana 4,500 
foot, 

At moderate altitudes—for instance in the vast territories of 
Minnesota, United States, between 43° and 49° north Jat, 

and 89° to 102° west long.—observations have like- 
wise been made of the favourable influence which these 
climates have on consumptive invalids at the commencement 
of the disease. The average altitude of the state of Minnesota 
ts 1,100 fect, that of St. Pan} 800 feet, of Minnenpolis about 
780 feet, and of Winona 1,500 fect, The fact must, however, 
‘not be lost sight of, that the population of Minnesota is as yet 
very scarce, numbering only about 4 persons to the square mile 
{in 1870); 20 that an important element in the pollution of air 
4s ae yot wanting. 

Dr, Gloistmann, of Asheville, North Carolina, United States, 
has drawn attention to the favourable conditions met with on 
sey, the spurs of the Appalachian mountain chain in the 
‘western part of North Carolina, the north-west of South 









in 35° north lat., has a mean temperature 





378, with a moderate daily range, and am al 

about 40 inches (* Western North Carolina as 

Baltimore, 1876; and ‘Biennial Report of 1 

Sanitarium for Pulmonary Diseases, Asheville, N.C’, 

1877). : 
Another region suitable for mountein heal howeenta 


South i 
Ati attention), comprising chiefly the Orange Free State, 
Griqualand West, the Transvaal, Natal, and Cape Colony. 
Bloemfontein, the best-known place, 4,750 feet above the level 
of the soa, is built in the centre of « plain bounded at a consi- 
derable distance by mountains. It has an invigorating, dry, 
and clear air, but ix, according to H. Leach, very doll, offers 
but moderate accommodation, and can only be reached by a 
fatiguing land journey occupying from Uupe Town about 10 days, 
not reckoning the sea passage. Summer is mostly hot and dry, 
while winter is cool and the relative humidity is below 60 per 
cent. The mean number of rainy days amounts to about 60, and_ 
the amount of min does not, as a rule, much exceed 20 inches, 
‘There are English and German pbysicians in Bloemfontein, 
and, if only more easy of access, the whole district would offer 
favourable places for protracted or even permanent residence. 
Kimberley, in Griqualand West, 4,400 feot above sea-level, 
and therefore slightly lower thin Bloemfontein, is situated 
near the Diamond Fields, and offers similar climatic conditions. 
Its mean annual temperature is 63° the mean of the cooler 
months (October to March) being 55-3°, of the warmer ones 
(April to September) 70°6°; that of the coldest months (June 
and July) 48° and 49°2° respectively, and of the warmest 
months (December and January) 75'9° and 74:3". ‘The absolute 
maximum rises in four months to 102°, and in December and 
January it may be as high as 108°, while temperatures below 
freezing point are recorded from June to August. The mean 
relative humidity ranges from 50 to 70 during the warm months, 
and from 55 to 82 during the cold ones, As regarda: 
dation, Kimberley is, according to H. Leach, quite 
Bloemfontein. 
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The Transvaal possesses, according to H. Leach, several 
places at olevations of from 4,000 to 5,000 fect which would be 
available as health stations if better arrangements were made 
for the reception of visitors. We mention Christiania, Bloem- 
hoff, Potchefstroom, Witwater Rand, Pretoria, Heidelberg (5,400 
feet), Utreckt, Stanlerton, and Wakkerstroom (6,000 fect). 

In the colony of Natal better accommodation can be obtained 
than in any other part of South Africa: for instance, in Colenso 
(3,320 feet) and Estcourt (3,900 feet); but the summer temnpe- 
rature is very high, and the air is less dry than in the elevated 
places above mentioned. The same holds good for Picter- 
maritsburg, the capital (2,500 feet), and Durban, the seaport 
‘of Natal, which would not be suitable to invalids, except during 
two or three months in the winter, 

Graham's Town (1,760 feet) and Craddock (3,000 feet) can 
also be recommended only for a short residence in the cold 
season. 

In the large district called Kaffraria, comprising extensive 
tracts of country between Natal and Cape Colony, there are, 
no doubt, many healthy places, but they are as yet not avail~ 
able. 


Tn the case of those who travel to South Afriea in search of 
health, it should always be considered that a long sea voyage, 
and also n land voyage, ns yet involving much discomfort and 
expense, have to be gono through before the health resort ie 

| reached. Hence, although the climatic conditions are evidently 
| ret in themselves, only such patients should be sent there 
as possess a fair amount of strength. Moreover, delay at 

| one of the senports should be avoided. Those who land at Cape 
‘Torn should as soon as possible proceed to the neighbouring 
Pea eect thay And eae one of the hotels, or to 
the more distant hilst if Port Elizabeth be the landing- 
Heppsteel get to. Tiakogy enc Grohe’ Town, 


valtiindes efron are mostly based on tarometric measurements taken 
woh, nnd oan only be considlered xe wpproximative, 

8 mountain health resort alvo im ite North, vi, Hammam 

fakes & goed hotel wos opened some years ago, being 
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Sa as Heal, ites many come fer 
treatment, but, considering the long journey, it is not 
aperay will frequently be sent from Europe, England, 
perhaps, excepted, owing to its political relations, Space docs 
‘not permit us to consider the mountain districts of Hindostan 
more in detail. We will thorefore merely give a short notice 
of the principal mountain stations in the English 

Darjeeling (lat. 27° N., long. 88° E.; 8,200 feet above the 
sea-level) has a mean temperature of about 446° F. for the 
winter, and of 62°5° for summer, the average minfall exceeding 
158 inches. 

Simla, with a similar elevation, has a slightly higher mean 
temperature in summer, and a rainfall of about 71 inches. 

Landour (7,870 feet) has a somewhat lower mean tempern— 
tare in winter, 

Murres and Kusscrwlec (situated on an isolated mountain}, 
Dugshai and Nynee Tal, all in Bengal, range in height between 
5,900 and 7,900 feet. 

Outacamund, Kotagherry, and Wellington, in the Neilgherry 
mountains, situated between 11° and 12° north lat, at alti- 
tudes ranging from 5,600 to 7,900 feet, have mean temperatures 
similar to Darjeeling, but only half the amount of rainfall. 

Palneyo, in the Presidency of Madras, is 7,550 feet abore 
the sea; Shecaroys, Mercara,and Namendroog, ulsoin Madras, 
are from 2,600 to 3,300 feet lower. 

Abu, in the Aravelli mountains (24° north lat.), Mehablish- 
wur, and Poorandhur, in the Presidency of Bombay, are 
between 4,000 and 4,500 feet above the sea. 

It is important to bear in mind that these mountain stations 
of India differ greatly in their climatic conditions from simile 
regions in Burope, America, or South Africa. They are situated 
partly on the southern declivity of the Himalayas, and partly 
on the great peninsula to the south of the mountain range. 
‘Their climates are determined, firat of all, by their proximity to 
the equator, owing to which the climatic effects of high altitudes 
specially arranged for the reception of winter visitors, Tk line 2,000 fret 
above the sea, sixty miles west-south-west of Algiers, has a good climate, and 
is purtiealarly recommended for convalesconts from gont and rhoumatiem. 
For oonsumptive iaralida it i9 not suteble, owing to the sister Same etiay 
‘nob being suiliciont.—Zr. 
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are considerably modified ; and secondly, by the large and warm 
tmets of water by which the peninsula is surrounded. The 
periodical winds blowing from these are saturated with moisture, 
which they deposit in the form of copious rain on coming in 
contact with the cooler mountain regions. Owing to the high 
temperatures prevailing, the vapours rising from the moist soil 
must be mixed with organic products even at places where 
malignant malarial fevers are not endemic, and the absolute 
humidity of the air must therefore be higher than in the moun- 
tain valleys of the Andes, the Rocky Mountains, or of the Swiss 
Alps. Hence the air at places like Simla and Darjeeling will 
not be so aseptic as we found it to be at the elevated health 
resorts of the mountain ranges just mentioned. Notwithstand- 
ing this, the Indian mountain stations have many advantages 
over the lowlands of India, and are therefore of incaleuluble 
utility to that country. Moreover, the valuable statistics 
collected by E.G. Kellet regarding the influence on phthisis 
pulmonalis of a long sojourn in the convalescent station of 
Landour have shown favournble results, as far us can be con- 
eluded from the comparatively short stay which such stations 
for military convalescents permit. 

On the northem slopes of the Himalayas totally different 
climatic conditions will be met with, owing to the fact that the 
air currents coming from the sen bave discharged the greatest 
part of their moisture over the high mountain tracts. In 
scoordance with this, the elevated regions of Kashmir, between 
the SSrd and 34th parallels of latitude (as has also been 
pointed out by Biermann), possess climates which in point of 
fagreeableness far surpase those of the Rocky Mountains and the 
Alps, snd would probably come very near to them as regards 
curative properties in the treatment of consumption. However, 
in the fine monntain valley of Kashmir, the mean elevation of 
which is supposed to be about 6,500 feet, the summer tempera- 
tures must be very high, judging from the culture of rice and 
other vegetables ; 80 that in summer consumptive persons would 
‘have to migrate to cooler regions. 

‘The mountain regions of Australia and New Zealand will be 
1 over entirely, ax their climates have been but little 
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IL, Tae Crmares or Low Levets. 


Having ranged so many places in the different groups of sea, 
‘coast, and mountain climates, we may more briefly consider the 
low-lying places of inland countries. In dividing them into 
comparatively dry and moist climates, we have to bear in mind 
that every division is arbitrary, and that dry climates are more 
bracing, whilst moist climates are more sedative. The com- 
paratively dry climates may be subdivided into dry and warm 
and dry and eold climates. 


Dry and Warm Climates. 


It is in the Deserts of Africa that we mectwith the typical 
dry and warm climate—great hent and dryness of the air in 
‘Thee deents the day-time, and a considerable fall of temperature 
fatto or actual cold at night, a clear sky, infrequency of rain, 
and often much dew. This typical climate, i.e. the desert, is, 
generally speaking, as yet not available; we have, however, 
met with several consumptive invalids possessing an unusual 
amount of energy and independence, who, althongh haying 
cavities in the lungs (in the case of one patient complicated 
with albuminuria), spent years together almost entirely in the 
desert under tents, got their food chiefly by shooting, and did 

2 ey—the one sooner, the other 
f this existence, enforeing complete isola- 

tractions, and returned to their 

jo the disease, It stands to 

in spite of the great heat, is 


snow; the invalids | 
inflicted by cuts or other 
quickly. 

‘The climate of 
the pure desert oli 


who had travelled 
the months of December, Jas 
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having left Italy in October, and returning to it some in April, 
some by means of a cirenitous route in May, According to 
them, the sanitary condition of the Nubians is most  satis- 
factory, consumption being rare, Our patients did very well 
in Nubia, but in two of them the homeward journcy on the 
Nile did some harm, and another patient became worse on 
arriving in Italy. It may bo questioned whether residence ex- 
tending over years would not be beneficial, notwithstanding 
the hot summers. 

A Nile voyage with a stay in Upper Egypt brings patients 
under similar climatic conditions; it is, however, not without 
danger, owing to the nights being often cold on board ship,and 
therefore great care and an abundant equipment with articles 
of dress and food are necessary, Further drawbacks are the 
eceasional occurrence of dust-laden winds, anuoyances in dealing 
with the dragoman, and other troubles, Only in exceptional 
cites should patients in an advanced stage of disease travel up 
the Nile, and these not without being accompanied by a medical 
man, and only in the period from December to February. 

Cairo (lat. 30° 5’ N.and long. 31°19" E.), with its surround- 
ings, may be considered as a type of the more accessible dry 
and warm climates, Still, the yearly pereentage of 
atmospheric humidity at Cairo is not so low as is 

genorally assumed, the relative humidity being occasionally in 
the winter months (with which we are chiefly concerned) as 
high as 80,and averaging between 60 and 70, Bearing in mind 
the high temperature of the air, it stands to reason that the 
absolute amount of moisture contained in the air (at Cairo) is 
rather large, much larger, for instance, than at the mountain 
resorts on the slopes of the Rocky Mountains (cf. p. 200) 
‘or even at Dayos. In considering the influence of the air on 
‘the organism, and particularly on the lungs, we must, as pre- 
mentioned, take notice not only of the relative, but also 

of the absolute humidity of a given place, and this fact ilus- 
trtes one of the many weak points in our system of division of 
climates. The advantages of the Egyptian climate (that of the 
of Cairo being genemlly understood in thie ex- 

pression) rnay be enumemted ax chiefly in a clear sky, much 
"exposure to the sun, and longer duration of sunshine in winter, 


Snir. 
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compared with more northerly regions, and in the 

enjoyed by invalids for spending almost the whole day in. the 
open air. They may be out from soon after sunrise altnost until 
sunset, which would allow them from six to eight hours even 

when the days are short, min fulling but seldom and never last= 
ing long. The sky being cloudless, it follows that radiation at 
night is very considerable, as aleo the difference of temperature 
between day and night. There is, however, a want of aniformity 
even during the day, and winds are not rare, although the hot 
and sandy Khamain (S. and S.E.), which is very trying and. 

ous to invalids, does not set in before April. At this time of the 
year invalids ought to have left Egypt, the season during whieh 
it should be visited extending from mid-November to mid- 
March, and only in exceptional cases from the beginning of 
November to the end of March. Henoe great care cannot be 
dispensed with even in Egypt, particularly with reference to 
clothing, bodily exercise, and exeursions, and invalids should 
have strict rules Iaid down for them by their medical advisers, 
The fact that the rate of mortality is high among the inhabit- 
ants of Cairo (1 per 21 or 22) should nob keep anybody from 
resorting to this climate, but shows that hygienic rules must 
not be lost sight of, 

About 15 miles from Cairo lies Helwan, which may be 
called a sanatorium of Cairo, possessing hot baths and satis 
factory accommodation. It consists of an hotel and a few houses 
built on an artificial oasis in the desert, whence it enjoys a 
remarkably pure atmosphere, being free from the contamina~ 
tions inseparable from a large town like Cairo. The stations 
to be visited before and after the wintering in Egypt, and the 
whole arrangements of the voyage, require special consideration 
in each individual case, 

Our personal experience with regard to the influence of 
Egypt is limited to 24 phthisical patients, who spent from one 
to four winters in Egypt. Of 6 in the first stage, 4 improved, 
and 2 beeame worse ; of 12 in the second stage, 6 improved, 3 
retnained stationary, and 6 became worse; of 6 in the third 
stage, 2 improved, 1 remained stationary, and 3 became worse, 
Cases of emphysema and chronic catarrh did very well: namely, 
9 improved out of a total of LO; of 16 cases of chronic rheu- 
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matism, 14 were improved or cured; and of 9 cases of gout, 
improvement took place'in 8. Several eases of chronic diabetes 
occurring in middle or advanced age were benefited; and of 
11 cases of albuminuria, recovery took place in 1, improve- 
ment in 4, the disease did not make any progress in 4, whilst 
in 2 it advanced, and in 1 ended in death, Cases of heart 
disease with a tendency to catarrh of the bronchi and dyspepsia 
did well. Neuralgic cases were benefited, and so was premature 
senility, and nervous exhaustion arising from incessant mental 
labour or anxious cares in business, 


Dry and Cold Climates, 


‘The dry und cold climates of low levels have as yet bat 
tarely been utilised in the treatment of disease. We hare, 
however, notes of four cases of phthisis in the first 
TF and at the beginning of the second stage, occurring 
in missionaries and clerks whom we had advised to 
accept places offered to them in Labrador. Three of these 
patients, whilst residing there, made a complete recovery in 
the course of 4 or 6 years, and were examined whilst visiting 
Europe occasionally, whilst the fourth patient became so de- 
pressed, owing to the long winters and short days, that he had to 
return home neither better nor worse, and there succumbed ta 
the disease three years afterwards. We must add that all four 
were originally of strong physique and possessed a good cireu- 
lation ; they were also free from any other organic disease, 
and hereditary predisposition in them was either absent or 
only present to o limited extent. As, in our opinion, it is 
only when such favourable conditions are present that a trial of 
similar climates can be recommended, we have strongly dis- 
suaded several weakly persons with bad circulation, deficient 
assimilation, and inability to bodily exertion, from resorting 
to them. Hence it will be seen that the favourable results 
mentioned refer merely to selected cases. 

Many continental climates must, during the winter months, 
be classed among the cold and dry ones; for example, several 
large districts in North America, especially in Canada, where 
the ground is mostly covered for months with snow and ice. 
‘You. 1¥. ® 
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Practitioners coming’ mach tn contact with persons. hay owing 
to business tranmctions, hinve to resort to such 
number of years, have occasion to observe at times striking 
results in cases where there is a tendency to phthisis and to 
disturbances of nutrition; but, as yet, it is scarcely po 
from this to lay down general rules for the trentiment of disease 
by this kind of climate. 





Moderately Moist Climates. 


Tn using the term ‘moderately moist’ we wish to exelnde 
climates that are actually damp, these latter being available 
only in exceptional cases. For the damp and hot climates are 
hot-beds of malaria, whilst the damp and cold ones often give 
rise to rheumatic and eatarrhal affections in constitutions not 
endowed with exceptional power of resistance. 

Amongst the moderately moist (or, rather, less dry) inland 
climates the first to be considered are the comparatively warm 
ones which are available as winter health resorts—Rome, Pisa, 
and Pax being the most known. The climates of these places 
are frequently described as cquable, warm, calm, and moist, 
with mostly a dull sky, but this description would give one a 
wrong idea, and the exceptions may be sald to be so frequent 
ag almost to outweigh the rule. 

Rome (lat. 41° 53’ N., long. 12° 28" E.), the city with 
seven hills, is situated in the midst of a plain surrounded by 
mountains to the N.E. and §.E., which do not afford 
muob shelter, being distant from 7 to 11 miles. ‘The 
mean temperature of the winter season (November to April) ix 
about 50° F., the number of rainy days during the same period 
averaging from 60 to 70, and the relative humidity from 60 to 
75. Rome is somewhat warmer than Pisa or Pau, and shows, 
at the same time, a greater range of temperature ; the N.W. is 
often very eold and violent (Tramontana), but the sky is on 
many days quite clear, and the climate more invigorating than 
at: the places just mentioned, whence it may he considered to 
be midway between the sedative and stimulating climates, 
Dr. Erhardt, in the ‘Berliner Klinische Wochenschrifl,’ in 1875, 
has given practical hints containing much information on the 
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climate of Rome, and its suitability in particular casee, Rome 
eee den oo 
partly on account of the impurities in the air always present: 
Bede Gastiy wat © te giant auapencal nate 
of sheltered walks, partly also owing to the temptations afforded 
by historical monuments and art treasures, This lnat cireum- 
stance, on the other hand, helps to make Rome an eligible 
resort for many persons who are mentally depressed or suffering 
from nervous complaints ; also for those who are exhausted by 
over-work or who are prematurely senile. Patients with heart 
disease, too, generally do well if they avoid as far as possible 
the staira always encountered in visits to museums, The 
dreaded Roman fever, as chown by Pantaleoni, Erhardt, Aitken, 
von Fleischl, and other physicians, i¢ a malarial fever endemic 
in the Cumpagna, and making Rome unsuitable from May to 
October, and in particular between June and October, but being 
hardly to be feared in winter. Typhoid fever is not absent 
from Rome, but it ia much less frequent than is generally 
assumed, and may mostly be avoided by using ordinary care as 
to eanitary conditions and diet, 

‘Pisa (lat. 43° 48° N., long. 10° 23’ E.), 164 feet above the 
level of the sen, ix situated about six miles distant from the 
“4 Mediterranean, and its climate is intermediary in 

character between inland and const climates, It is 

‘not so sheltered and calm as is frequently assumed, the chain 
ef the Apennines being too far distant and the Pisan Hills leav~ 
ing a gap to the enst through which the Amo flows. The mean 
winter (Novernber to March) is 47° F., being 
ae ceerons owe San oah His wyneo Riviera; the 
in the three coldest months (December to Febra- 
Seayaverages about 45°, but often sinks below the freezing 
point when northerly or north-easterly winds prevail; on the 
other hand, the mean daily range of temperature is moderate. 
There are 63 miny days from November to March, and the 
‘annual fall of rain amounts to about 51 inches; the relative 
Bumidity in the winter season varies from 70 to 85 per cent., 
the vapour pressure from +23 to “27 inch. Generally > 
nal be said that Pisa in iis wiuterdene ta aes 
fairly equable in temperature, and moderately free from: 
72 
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winds. ‘The sky is not seldom cloudy, but there are almost no 

fogs. Pisa is not free from dust, and does not offer: 

tunities for outdoor exercise ; the best shelter is to be found 

on the Lung-Arno Reale, and here alzo the dwellings are most 
to the eun. More detailed information may be found 

in the works of Sigmund, Felice, and 

Pau (lat. 49° 17’ N., long. 22” E.), 650 feet abore sea-level, 
is situated on the north of the Pyrences, the view of which 

forms one of the attractions of the place, It is toler- 

ably protected on the north by a serios of hills, and 
partly also on the east and west; the air is, as a rule, fairly 
still, but at times strong currents make themselves felt. 
to the influence of the Atlantic, Pau enjoys asoft and tempe- 
rate climate, its mean temperature for the winter months 
(November to April) averaging from 437° to 45:5" F., while the 
daily range rarely exceeds 16°, The number of days on which 
either rain or snow falls daring the said months varies from 
80 to 90; the sky is often cloudy, and the mean relative 
humidity averages from 80 to 85. The ground dries es 
dust is rare, there are many opportunities for taking outdoor 
exercise, the sanitary condition is satisfactory, the accommoda- 
tion excellent, and first-rate medical advice is available. 

The climate, though less invigorating and affording less 
sunshine than that of the western Riviera, is more equable. 
Generally speaking, it is more suited to persons ofan excitable 
disposition, those inclined to nervous affections or suffering 
from irritability of mucous membranes and subject to a dry 
cough or liable to become feverish from slight eauses, whilet 
those in want of much sunshine and persons of a torpid habit 
generally do much better on the Riviera. 

‘The observations of Drs. C. J. B. and C. T. Williams on the 
influence of phthisis are less favourable for Pau than for the 
Riviera and other stimulating climates. 

Amélie-les-Bains (lat. 42” 20’ N., long. 2° 12° E.) is fre- 
quented fairly well in winter, and its climate is intermediary in 
Amie charicter between low-level and mountain climates. 
Cet Tt lies at on elevation of 920 feet above the sea on 
the river Tech, in the Enstern Pyrenees. Ib ia well sheltered 
‘on the north, north-west, and north-east, but open on the east, 





AMELIE-LES-BAINS. ms. 
and has an advantage over Pau as regards the number of clear 
days; but its daily range of temperature is greater, and may 
‘amount to 20° or even 30°. The time during which it is ex- 
posed to the sun is somewhat curtailed by the surrounding 
mountains. It is, therefore, only in exceptional cases suitable 
Fas tatan witlet ox tha'outaman 164s of geeat’ value; mere pare 
ticularly in cases of rheumatism or of throat disease, owing to 
its excellent sulphur springs. 

Somewhat lower down in the same valley we have Palalda 
(730 feet), which might in time become a more frequented 
winter station, to judge from the cultivation of pome- 
granate, olive, and fig trees, which points to the pre~ 
valence of higher temperatures and of higher minima. 


Fuad, 


Comparatively Cool and Moderately Moist Places, 


‘There are many climates intermediate between the mode- 
rately warm and moderately moist stations on the one hand, and 
the comparatively coo! and moderately moist ones on the other, 
‘These might be called neutral climates, inasmuch as neither 
warmth,nor relative humidity, nor barometric pressure give them 
a well-defined character. They are mostly available in late spring: 
and early summer, and late summer and early autumn, being too 
hot for most invalids during midsummer, while they are too cold 
and changeable in winter. ‘Their relative humidity, more par= 
ticularly at midday, is compartively low in the seasons during 
which they are frequented, owing to the higher temperature of 
the air, whilst in winter it is rather high, and varies considers 
ably. Under this group » good many places may be classed, 
which, being situated in lower mountain valleys, and in the* 
outlying mountains, have been noticed above under the moun- 
tain climates or climates of the lower Alps, and also most of the 
English inland health resorts. No clear line of demarcation 
can be drawn between them. Most of the places in vogue owe 
their character as health resorts to the presence of mineral 
aon hydropathic establishments, and to the facilities thus 

afforded regarding accommodation ; whilst their climatic cha~ 
acteristics hardly give them an advantage over selghiboursee 
1 which are seldom used or but little known, 
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Every practitioner can find places either in bis immediate 
elghtashond or at no great distance which might be used 
with great advantage for different classes of cases, according to 
the aspect of the place, ite altitude, nature of soil, the proximity 
of forests, inland lakes and rivers, and according to many other 
conditions, It is important, first. of all, to become acquainted 
with the atmospheric conditions, to consider every possible 
source of impurity, and to have regard to dryness of soil, good 
drinking water, well-ventilated dwellings, and satisfactory food. 
Attention must also be given to the exposure of the place to 
the sun and the easy accessibility of shady walks in summer: 
in short, to the opportunities which, according to their 
invalids will have to spend the greater part of the day agree~ 
ably in the open air. 

A great many inland and woodland resorts might thus be 
found which would be of great advantage to townspeople, and 
more particularly to children, young people, aud convales~ 
cents. It will frequently be seen, and more particularly in 
cases of great debility, that more benefit, with less risk, can be 
derived from resorting to places near at hand than if distant 
places nre resorted to, necessitating a fatiguing journey. There 
are but few towns in the neighbourhood of whieh places 
suitable according to the patient's condition could not be found, 
if a proper search be made, Wherever arrangements are im= 
perfect, medical advice must. step ia to bridge over defects by 
teaching how to make use of the existing advantages. Places 
like Baden-Baden, like Wiesbaden, Soden, Gleichenberg, or 
Schandau, owing to their social attractions, the first-rate medi- 
cal advice they offer, and their good hotels, have advantages 
for many persons, particularly if distractions are important to 
them, whilst simple rural conditions are preferred by others. 
These are met with, together with tine scenery and pure air, at 
a good many places, and every country poasesses a greater or 
Jess number of them. Taking the case of Germany, we have 
only to look to the strip of country between Frankfurt and 
Heidelberg, where Jugenkeim, Zwingenbery, Michelstadt, Bir 
bach, Auerbach, Bensheim, Weinheim, and many other places 
are very agreeable for residence. On the Neckar, the Main, 
Nahe, Lahn, Mosel, and in many lateral valleys of the Rhine, 
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in the neighbourhood of the Teutoburg Forest and of the 
Weserberge, a great many suitable places are offered to persons 
whose requirements are moderate. Even below Cologne there 
are several good places slightly elevated above the plain of the 
lower Rhine; for instance, Cleve, which is situated in the midst 
of vast forests, It can scarcely be sufficiently pointed out how 
much benefit may be derived in the treatment and prevention 
of many chronic affections from a sojourn at these unpreten- 
tious places, and that this advantage may be gained without 
spending much money. 
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THE CHOICE OF A CLIMATE FOR THE TREAT- 
MENT OR PREVENTION OF DISEASE. 


Puvsiciaxs who are frequently consulted about the choice of a 
imate often experiences difficulty in their dealings with patients 
owing to misconceptions prevalent among the general public. 
Asa rule, the disense—say phthisis—is considered as 

specific and fully explained by its name, whilst the climate of 
a given place is also supposed to have a specific and uny 

action, according to which it may be preseribed like a dose of 
medicine. The invalid and his friends sometimes even become 
impatient if the physician makes a thorough examination, or if 
Le enquires into details as to how and where the disease arcse, 
to what extent family predisposition is present, and as to the 
constitution and temperament of the patient. And yet these 
points are of the greatest importance in almost all cases, for 
the mere name of the disease but rarely affords a sufficient 
clue, and regard must be had to its stage and complications, 
the mode of origin, and the length of its existence, the manner 
in which it has been progressing, and the tendency it shows to 
further advance or to arrest; then the constitution of each 
patient has to be considered, how far he is able to exert himself 
and to resist influences from outside ; and finally, attention must 
be paid to his temperament, and in what way this will be 
affected by certain social and climatic conditions. We have 
invariably to deal with chronic diseases, or with tendencies 
which, as a matter of course, are always of a chronic natare. 
Cases do occur in which treatment by medicines has been 
carried on patiently for years, but without advantage; while 
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climate’ is expected to effect a cure in the course of a few 
months, or perhaps weeks. Other points which are also fre- 
quently lost sight of are, that. the climate of any place is the 
result. of various factors, subject to continual changes, that 
we are frequently unable to foretell what the nature of these 
changes may be, and that for this very reason it is difficult 
to eay what the influence of a climate will be on any given 
cases 

Hence in many cases it is not very easy to recommend a 
climate; and even after the most suitable place has been 
selected, much more remains to be done in most of the cases. 
For, in order to benefit the paticnt, the constant. supervision of 
an intelligent physician is necessary ; without it, the agreeable 
properties of a climate may become the sources of the greatest. 
danger, whilst, with it, the drawbacks are as far as possible 
ayoided and the advantages made use of. 

No climate is perfect: some climates have drawbacks in 
one, others in a different direction ; most climates vary a good 
4 deal at different times of the year, and are suitable for 
Sh’ certain affections only at particular seasons, owing to 
ba the more or less complete absence of its usual druw- 
tacks. What constitutes a good climate for one class of cases 
does not equally apply to another. That climate is a good one 
for any given class of cases in which the qualities which would 
be disadvantageous are to a certain degree absent during the 
whole year, or at least part of the year, whilst other qualities 
‘are present by the proper use of which the bodily strength is 
raised and the restoration of the affected organs and functions 
Gs facilitated. Pare air, opportunities for spending much time 
in the open air, and good hygienic and dietetic conditions are 
necessities ; the presence of a good physician is of great im- 
portance; and «certain harmony existing betweon the patient 
‘on the one hand, and the social and physical conditions of the 
health resort on the other, is in most cases a powerful auxiliary. 
‘It is only in a few cases that the meteorological conditions 
alone are sufficient ; the situation and the arrangement of the 
residence, the clothing and food, the amount of outdoor exercise, 
and the best time of the day for it, require in each individual 
case thorough consideration by the physician, and adaptation to 
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the climate in question, which must not be regarded as constant, 
but as continually changing. 

A good heulth resort, particularly if frequented by invalids 
at rather advanced stages, ought to possess the following 
advantages: verandahs which can be opened or closed at 
pleasure, suitable walke for taking outdoor exercise provided 
with comfortable seats and also with seats haying high backs 
which can be turned to provide shelter from the wind, resting- 
places both in sunny and shady spots, hammocks, wheel chains 
for invalids, donkeys and horses suitable for riding. 

Tn ordinary treatment, either hy medicine, or baths, or in 
regulating the diet, we have always to consider whether the 
constitution of the patient is torpid, the tissue change sluggish, 
and the functions difficult to stimulate, or the opposite con- 
dition obtains ; or whether one of the many intermediary states 
is present, Our treatment must be modified accordingly. In 
recommending a climate we must bear in mind what are the 
principal peculiarities of each constitution, and send one 
patient to a more stimulating, the other to a more sedative 
climate. 

In treatment by climate, as in every other treatment, it is 
a most, important point, whatever be the disease, to know as 
accurately ax possible the amount of strength possessed by exch 
patient, and the ease or difficulty with which reaction is induced. 
In the case of torpid constitutions with a fair amount of strength, 
low temperatures with a dry air act most beneficially, whilst 
‘orethic constitutions with a deficient reactionary force are, a3 a 
rule, unfavourably affected by the same meteorological eondi- 
tions. In the former they increase the appetite and the state 
of nutrition, and stimulate the functions generally; whilst in 
the latter, they diminish the appetite and paralyse nearly all 
the functions, It is only in a few striking cases that we are 
able to recognise the patient's condition, and give suitable 
advice off-hand; the majority are so complicated, that an 
opinion is not easily formed. Whilst some peculiarities of a 
climatic health resort are favourable, others may be injurious; 
so that only a careful trial can decide which particular resort 
(or which class of places) is suitable and how long it will remain 
c0, and when a change of climate will haye to be made. Other 
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eases, again, are of such a character that they may be dealt 
with in more ways than one, and that a cure may be effeeted in 
a great variety of ways. 


ENUMERATION OF CASES. 


‘As the principles of the climatic treatment of individual 
eases have already been treated in the sections on the elements 
of climate and on special climates, we may here be brief, and, 
instead of enumerating all the health regorta, quote only a 
certain number of them as types. 

Diseases of the respiratory organs, and more especially cases 
comprised under the term of phthisis, have formerly boen 
poneast ‘#ltnost the sole objects of treatment by climate. 
ag Although this is no longer the case, they still occupy 
= the most prominent position among the diseases 
treated by climate, and are also entitled to the first place, for this 
reason, because the principal element of climate—the air—comes 
into direct contact with the respiratory organs, and as to them: 
the saying is chiefly applicable ‘ Pure air beyond everything.’ 

1. Bronchial Catarrh, including chronic bronchitis, It is a 
common experience that cold together with dampness, particn- 
larly if winds and sudden changes supervene, are frequent causes 
of catarrh ; also, that these are due to the climute, and that a 
warmer and moderately moist air frequently causes quick re= 
covery, whilst long-continued and hurtful climatic influences 
lead to chronic catarrh, so called winter cough, and to bronchi 
fad emphysema, with amelioration in the warm season of the 
year and exacerbation in the cold. The following climates are 
chiefly indicated: in winter, warm and equable climates ; the 
dry ones, like Egypt or the Riviera, if there is much discharge; 
whilst the moist ones, like Madeira, Pan, or Pisa, may be 
recommended if the discharge is scanty; in summer, on the 
other hand, sea climates or mountain health resorta at moderate 
elevations, such as Weissonburg, Badenweiler, Reichenball, or 
also neutral climates like Gleichenberg, Soden, Wieshaden, 

and Baden-Baden. Improving the tone of the skin by 
ths and exercise is an important adjunct, 
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In the case of complication with affections of the heart, the 
latter are often the causes of catarrh, and require attention 
accordingly. 

Uncomplicated catarrh of the bronchi is in most cases also 
benefited by mountain climates, Should, however, a regular 
winter cough have developed, mountain climates are unsuitable, 
owing to the state of the lungs, No place with more pro- 
nounced mountain climate than the summer stations in the 
Lower Alps with pine woods and shelter from winds should be 
recommended, and even these only in mid-summer, whilst for 
the early and late part of summer the warmer of the neutral 
places, or some climates in the outlying Alps, are suitable. 

2. Emphysema, being partly due to the same causes as 
chronic catarrh of the bronchi, is not adapted for mountain 
climates, and requires warm winter health resorts, which may be 
either of the comparatively dry or moist class, according to the 
constitution of the patient, For summer treatment similar 
places to those suitable for chronic catarrh, 

3. Laryngeal Catarrh, if uncomplicated, presents the same 
indications as bronchial catarrh, 

4. Casea of Bronchiectasy require in winter comparatively 
warm and moderately moiet climates, such as the Riviera from 
Hyéree to Pegli and Nervi, or Ajaccio, Palermo, or Algiers ; 
whilst in the latter part of spring and in the early summer or 
the beginning of autumn, neutral climates, or places in the 
Lower Alps, such as Baden-Baden, Bex, Montreux, or Pallanza, 
aré indicated; and in summer, mountain stations of moderate 
elevations may be recommended like Badenweiler, Reichenhall, 
and Ischl, or the seaside resorts on the south or east coast of 
England, or on the north coast of Germany, Holland, or France, 
and also on the Baltic. 

5, Cases of Asthme, associated with uncomplicated bronchial 
eatarrh, without heurt disease (asthma catarrhale), quickly 
improve, a8 a rule, at mountain stations, although in some cases 
(in general feebleness) the warmer climates are better suited. 
‘The dry are indicated when the secretion is abundant, the 
moderately moist ones, such as Arcachon, when it is seanty, or 
the moist climates like Pau and Pisa. 

‘The catarrhal affections of the respiratory organe, owing to 
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the influence they exert on the whole constitution by altering 
the respiratory processes, and owing also to the secondary affec- 
tions cansed by their neglect, are of such importance that they 
require at an early stage the most careful attention by the 
physician, and the patient himself. Climatic treatment ought 
to be commenced without sending the patient far from home, 
and should include hygienic and dictetic treatment. These 
catarrhs, it is true, frequently form part, or are the results of, 
constitutional and organic defects, thus admitting only of palli- 
ative treatment, by climate or otherwise. Bat in many other 
eases, if all the climatic conditions are well studied, and the 
patient's life is regulated according to them, attention being 
at the same time paid to clothing and dwelling, it is possible 
to harden and strengthen the patient's constitution to such an 
extent, that he becomes used to the vicissitudes of the climate 
of his home, The treatment of catarrh is a true test of 
medical skill, and every physician ought to direct his full 
attention to this not at all unimportant duty, 

6. Phthisis and Pulmonary Conswmption—Were we to 
write a special work on phthisis, we should now pass in review 
the affections of the different parts of the respirtory tract, such 
asof the larynx, the trachea, of the apices and bases of the 
Jungs, and of the pleura. As, however, all these states, if of 
chronic nature (and it is only with these that we here deal) 
‘under unfavourable conditions lead to certain forms of phthisis ; 
as they can only with difficulty be distinguished from phthisis, 
and a5 this disease often begins to manifest itself through 
them; and as, finally, they all require. similar climatic treat- 
ment, we shall consider all these states, so far as they have a 
tendeney to end in consumption, under the term of phthists, 
or pulmonary consumption. We are well aware of the circum 
‘tance that consumption is not in all cases merely an affection 
of the lungs, bat as its principal symptoms proceed from the 
Tangs, we shall consider it under the pulmonary affections. 

For accounts of the complicated pathology of phthisis we 
refer the reader to the excellent articles on this subject in 
Ziemssen’s Cyclopedia, and also to the works by Virchaw, 
Bubl, Rahle, Rindfleisch, Williams, Walshe, Wilson Fox, and 
others; whilst as to the treatment of phthisis by climate, we 
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refer to the practical account given by Rohden in Braun's 
*Curative Effects of Baths and Waters,’ and also to the works, 
already repeatedly cited, by Williams, Mac Cormac, Thorowgood, 
Biermann, and others. The subject ix so wide, that we can 
hardly go beyond a few aphoristic obserrations. In: 

the relation of pulmonary consumption to climates of high 
altitude, we pointed out above, that much as cases of phthisis, 
and affections of the respiratory organs in general, may differ 
as to origin, stage of disease, and its complications, we have to 
bear in mind that we have to deal with irritated, or ulcerated, 
or suppurating surfaces, which are easily affected by every 
impurity of the air, and heal best in a pure and comparatively 
aseptic air, This pure air is not to be found in denaely 
populated places, nor in small and badly ventilated rooms, but 
it is met with to a certain extent in elevated regions, provided 
they are uninhabited, far away from noxious emanations, and 
free from dust ; on the sea also; to a certain extent, on the sea~ 
coast, and in the desert; in the country, more in open fields or 
under tents than in the interior of houses. Formerly climates 
possessing warm air and mall fluctuations of temperature, 
were deemed to offer the best conditions for the cure of 
phthisis, but, experience has not confirmed this, Much stress 
was laid on the allaying of cough, which is best effected by 
climates having a warm and moist air, but a cure or prevention 
of phthisis is quite us little effected by them as by morphia. 
Warmth, cold, light, and sunshine, certain conditions of atmo- 
spheric pressure, of moisture, air-currents, and electricity may 
be useful, and according to the nature of the case, either one 
or the other of these factors is so particularly ; but purity of the 
air is the moat important condition. Had we a simple test by 
means of fermentation and the microscope, which would enable 
us to ascertain the purity of the air, it would be easier to 
judge of the effects individual climates have on the respirtory 
organs. 

It is often very difficult to decide whether mountain 
stations, sea, or low-level climates should be selected. Many 
simple cases in the firet stage may, under appropriate and long- 
continued treatment, get. well either at high altitudes, or 
on the sea, or coast ; whilst many of the advanced eases, or of those 
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in early stages, but taking a rapid course, will not recover any~ 
where. In a good nurnber of cases it is easy to decide, owing to 
the presence of pronounced constitutional peculiarities, inasmuch 
us individuals ef a nervous inflammatory type (who are not able 
to resist external influences) do not tolerate mountain climater, 
particularly if combined with low temperatures, and have better 
prospects in sunny and warm places; whilst persous of a leuco- 
phlegmatic diathesis, and those who are able to resist extremes 
of climate, have a decidedly better chance of recovery at high 
altitudes. Again, there are others who, during part of the 
Year, or during a certain period of their illness, receive the 
greatest benefit from a mountain climate, whilst under different 
circumstances they do better at the seaside. It is often the 
ease that a neighbouring climate, whether sedative or neutral, 
bas first to be employed before removal to a more distant and 
more extreme climute—whether mountain or sea, cold or warm 
—ean be decided upon, 

When speaking of the effects of seu climates, and climates 
of high altitude, we gave an account of our personal experience. 
TH we comment now upon several states more in detail, we are 
well aware of the fact that in ordinary practice uncomplicated 
eases are not exactly the rule, but that different forms of 
disease, and different stages, frequently oocur simultaneously in 
the same individual. In the following remarks we shall not 
tepent: the contraindications against climates of high altitude 
given above. 

1, In Apex Catarrh, either the simple chronic catarrh, or 
‘if associated with peribronchitic processes, the warm, moderately 
dry, and rather moist winter resorts of the Riviera may be 
advantageously ordered, ax also Ajaccio, Palermo, Algiers, and 
Cairo, or climates of high altitude, such as Davos, St. Moritz, 
Colorado, Girbersdorf, or Falkenstein, After the winter has 
been spent at a warm place, sholtered climates of the Lower 
Alps may be recommended in spring, such as Pallanza, Bex, or 
Montreux; whilst in summer mountain climates nt different 
elevations, or moderately cool sea climates, may be selected. 
‘The time required for treatment varies greatly according to the 
‘degree of the affection and the length of its existence, and 

may range from a few months to several years, Even after 
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complete recovery relapses take place easily under unfavourable 
circumstances. Those who are cured should enrefully avoid 
sedentary habits, particularly in an impure atmosphere ; should 
spend much time in the open air, and pay attention to physical 
exercise, hardening the constitution and sustaining the strength ; 
and they should frequently resort to the seaside or to mountain 
climates, where they may engage in moderate climbing, 
Regular pulmonary gymnastics, friction with a wet towel, or 
douches, should in almost all cases form part of the daily 
routine of life. 

2, In Chronic Aper Pnewmonia a similar treatment is 
indicated, but in most cases it must be carried on for a yet 
longer period, and does not admit of a prognosis quite eo 
favourable. Under the most favourable circumstances it leads to 
shrinking and cicatrisation, that is, to loss of lung substance, 
the tendency to fresh affections being great even after a cure 
has been effected. Hence the hygienic and climatic treatment, 
as above described, must be carried on for many years. 

3. Residua of Acute Pnewmonia, evidenced by dulness, 
catarrh of the region which was formerly invaded by the acute 
process, and by impaired breath sounds, possibly accompanied 
by a rise of the evening temperature and occasional night 
sweats, allow of a similar climatic treatment, though in this 
class of cases mountain climates are generally to be preferred, 
The prognosis is mostly favourable. 

4. Residua of Pleuritic Rffusions, Tn incomplete absorp~ 
tion of the exudation, unless tapping is indicated, suitable 
seaside places may be ordered, including the cooler ones, such 
as those of the English south-west coast and of Ventnor, and 
also mountain climates. In later stages, however, that is, 
after the disappearance of all the acute symptoms, the best and 
promptest results are,as a rule, obtained at climates of high 
altitude. 

5, The diagnosis of Caseation of inflammatory products 
(tyrosis) can only be made approximately, When. owing to the 
accompanying processes, 1 more or less eontinuons fever is 
associated with it, warm and moderately moist sea climates are 
indicated during the cold season, such as Algiers, Palermo, 
Ajaccio, Mogador, Tangiers, while in summer the cooler seaside 
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places or mountain stations of medium elevation are to be 
selected. At s later period, when the fever has disappeared, and 
cavities may have formed, unless the loss of lung tiasue be 
great, elevated districts are generally more suitable than warm 
seaside places. The treatment must. be carried on for several 
years, and if the original process extended over a wide area of the 
lungs, the patients in question, although cured, always require 
prophylactic treatment, thus remaining invalids more or less. 

6. In extensive Catarrvhal-Pnewmonic Phithisis, without 
appreciable loss of lung tissue, the following climates are indi- 
cated: at the beginning, if the secretion be abundant, dry and 
sunny seaside places, such as the Riviera; if it be scanty, moist 
climates, 2s Madeira ; sheltered places possessing pinewoods, as 
Arcachon ; in summer, stations at medium elevations, such as 
Badenweiler or Weissenburg. After the more acate stage has 
coased, the indieations aredifferent, and mountain climates may be 
selected. A guariled prognosis should be given as longas there 
is much rise of temperature. When, however, the temperature 
is no longer high, the prognosis is more favourable, and then 
mountain climates may be recommended. 

7. Inextensive Active Phthisis, attended by the formation of 
cavities, the prognosis is always uncertain. Warm and well- 
sheltered sex climates with much sunshine, like Mentone, are 
the best in the circumstances, and the journey ought to be 
made as easy as porsible, whilst the preference should be given, 
eelevia paribus, to the most accessible place, Mountain climates 
are not to be recommended. 

8. Acute Tubereular Phthisis admits only an unfavourable 
prognosis. No distant health resorts should be recommended, 
but arrangements should be made to place the invalid under 
conditions aa faveurable as possible, cither at his home, or at 
f& plince near it, so that death may not be aggrivated by the 
feeling of being left alone and by privations of all kinds. 

9. Patients with a tendency to Harmeptysis may occasionally 
be sent on sea voyages or tovea climates, but in the early stages 
of hemorrhagic phthisis the tendency is more efficiently counter- 
weted by mountain climates than by the warm climates of in- 
land plaina or of the seaside, as is shown by the observations 
‘of Spengier in Davos, of Denison and Solly in Colorado, of 
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‘Theodore Williams and the author himself. No doubt, eases 
‘of hemoptysis do occur at high altitudes, but they are decidedly 
less frequent than in the plains. 

10. Profuse Night Sweats are, as a rule, soon removed by 
the influence of mountain climates, and their presence may 
therefore, in doubtful cases, decide us in selecting the mountains. 

11. Cases of tendency to Intestinal Catarrh, loss of appe- 
tite, and want of constitutional vigour are most 
influenced by warm and moist climates, and do somewhat 
better in dry cea climates, while, unless intestinal ulcers are 
present, they are best suited by mountain climates, 

12. Cases of tubercular ulceration of the larynx. ie. of 
Laryngeal Phthisis, wre not adapted for mountain climates; but 
such cases, if at all advanced, are practically incumble, 
relief is given by warm and moist sea climates, and by sea 
voyages to moderately warm regions, and, in an early stage, 
even a cure is thus sometimes effected. Mountain climates are 
not in the least contra-indicated in simple laryngeal eatarrh, 
‘but good results may also be obtained on the Riviera, partieu- 
larly at the moderately moist places, such as Pegli and Nervi, 
and also at Ajaccio, Algiers, and Palermo. 

18. Cases of Stationary and Apyretic Phthisis may be sue 
cesefully treated in very different climates, provided pure air is 
one of the elements of the climate, and the hygienic conditions 
are satisfactory. The warm and maist climates must: be avoided 
as arule,on account of their bad effect on digestion and on the 
constitution in general, whilst mountain climates are contra- 
indicated only when the destruction of lung tissue has been 
extensive. Change of climate is mostly advisable: in summer 
mountain regions at different elevations, according to the state 
of the lungs and of the heart, may be selected, or cool sea 
climates; in spring and autumn, intermediary climates, either 
of the neutral class or in the Lower Alps; in winter, the 
moderately dry sea climates, sea voyages to moderately warm 
latitudes, and.also warm and dry inland climates, euch as Egypt 
and Nubia. This does not imply that persons with stationary 
phthisis should make continual changes: the further they are 
away from the acute stage the more they may think of a per 
manent residence at a well-selected station, having thus fair 
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rie aie) ieeccronlinyea cassie tae 
Under rational hygienic conditions, and attention being 
Cele lek inertia sels sus te Ua bnseyol Era 
of places. At the mountain stations of Colorado, in the Peruvian 
Andes, the Swiss Alpe, in Areachon, on the Riviera, the coast of 
pena Algiers, and Egypt, and on the English coasts, many 
such convalescents have taken up their residence, with whose 
cases we are well acquainted, and who may be regarded either 
as cured, or az advancing towards recovery. 

14. The Prophylactic Treatment of the Pithisical Tendency, 
whether due to pronounced heredity or defective build of the 
thorax, with impaired respiration, and liability to frequent attacks 
of catarrh, may demand different modes of climatic treatment 
according to the constitution of each patient. An occasional 
change of residence is generally beneficial. We have repeatedly 
geen very good results in cases where the sojourn at cool 
and bracing seaside places extended over several years; for 
instance, in children with family predisposition who were 
educated at one of the English coast stations, care being taken 
to select well-ventilated houses, to let the children spend much 
time in the open air, and brace them up aa much as possible. 
‘This kind of treatment was followed in the case of four 
children coming from « thoroughly consumptive stock, the father 
and mother (also of phthisical descent) having died under thirty 
years of age of phthisis, and two elder children having suc~ 
cumbed to catarrhal eheweane 9 and 10 years of age 
respectively. ‘The result was, that all the four children de- 
veloped well, and that they are now, at ages between 25 and 
80, in the enjoyment of good health. Mountain resorts are alao 
adapted for prophylactic treatment, and the bringing up of 
children ab places like Davos, St. Moritz, Colorado, and Denver 
is much to be recommended, particularly in cases where the 
chest is narrow. 

In the various forms of scrofula, care must be taken to im- 
"prove the genera! nutrition, and to stimulate tissue change. 

Sea air, protracted resid at the sea, and the 
zens bringing up of scrofulous children in schools at the 
presto are much to be recommended. Scrofulons subjects 

dlowed with little reactive power should spend the winter at 
se 





08 TREATMEYE OF DISEASE BY CLIMATE, 


warm and the summer at cool const stations. Sea voyages 
Ee ea eae eae See Residence at climates 

of high altitude is likewise recommended by their advocates, 
and has, no doubt, a good effect, but the sea is more potent, 
and cold or warm sea baths may in suitable cases aid the effect 
of the goa air. 

Rheumatio and gouty affections are aggravated by cold and 
dampness, and are often produced by these agents. Warm 
Soutien ond dry health resorts in sunny situations, either at. 
seitiee the sea, or inland, act beneficially,and have the great 
advantage of enabling invalids to take outdoor exercise regu= 
larly. Gout iz, indeed, sometimes aggravated by a sojourn at 
the sea, particularly if constipation results from it; but this 
drawback can in most cases ensily be remedied by medicines, 

Cases of Heart Discase, so frequently associated with rheu~ 
matic affections, are mostly benefited by suitable climatic 
treatment. Opportunities for taking walks on level ground 
are essential, The higher mountains are, with few exceptions, 
not suitable, whilst in cases of dilatation of the heart with 
diminished muscular force, climates at a medium elevation of 
from 1,000 to 2,000 fect, such ax Ischl ar Aussee, generally 
do more good than sea tes, where in similar cases distur- 
Dance of digestion and of the action of the heart is apt to occur, 
Egypt, Nubia, Pisa, or Pau, are most suitable for the winter; 
neutral climates, such as Baden-Baden, Wiesbaden, and the 
climates of the ay ae or Vevey), may 
be selected for 3} n 
particularly in at 
cated, more especially ¢ du 
climates apoplectic : 
the lungs and of the 


Cases of Renal 
by climatic treatm 
and dry climates, such: 
a good effect in winter 
erease taking place in thi 
tion of the renal secreti¢ 
the functions 
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‘Ot a moderate clewution may be selected. Strict attention to 
the action of the skin and to diet is the principal requirement: 
in all cases, whilst the selection of a suitable climate may, in 
addition, benefit them much. 

Chromic Catarrh of the Bladder, and the urinary organs in 
general, is frequently much influenced by climatic conditions, 
and the treatment which has chiefly to be directed to regula- 
tion of diet, and to keeping up the action of the skin, is much 
assisted by the use of moderately dry, warm, and equable eli- 
mates. In similar affections, if want of proper rest and care 
seemed to retard recovery, we have seen remarkably good re- 
eulta in 8 cases from long sea voyages of from three to twelve 
months’ duration, results which we were inclined to attribute 
chiefly to the enforced rest. of body and mind, 

‘The Diseases of the Organs of Digestion are so multiform 
‘that general rules can hardly be laid down for them. In our 
treatment we have to study the nature of each individual eon- 
stitution. Regulation of the diet and of exercise, and treat- 
ment by medicines, baths, or hydrotherapeutics, must frequently 
precede the change of climate, und are often sufficient alone ; 
‘but in very chronic cases, particularly if combined with lowness 
of spirits, a comparatively long treatment by climate is neces- 


mountain climates in winter, as well as in summer, making 
use of intermediary stations in the spring; whilst weakenod 
or aged persons require dry warmth im the winter, mountain 
stations of medium and low elevations in summer, or, in some 
‘cases, bracing sca climates. Voyages, as already known to the 
ancients, are per se important elements in the treatment of 
affections of the digestive organs, and often make dyspepsia of 
long standing disappear. The natare of the drinking water, 
the quantity and quality of the food, and the manner in which 
this is prepared, must be well considered when a climatic re- 
wort is selected for persons suffering from affections of the 
digestive organs ; bodily exercise is likewise of great import- 
ance, and must be regulated in each case according to the 
Rrength. 

perione e Oe of the Nereous System should more often be 

bh treatment by climate than is customary, 
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In cases of Mental Depression, voyages and residence at 
places of historical interest, and affording social attractions, 
often very good results, particularly if there are at the 
time in 


have 
same facilities for bodily exercise. A winter spent 
Rome 


advantages. 

Others beuefit by travelling because it keeps the mind 
occupied, and removes their thoughts from the accustomed 
narrow spheres, Egypt and the Nile voyage, southern Italy, 
Sicily, Spain during the cooler seasons, and also mountain 
tours in summer, according to the amount of strength and the 
mental condition of the patient, may be most effectual ax ree 
medial agents. 

Cases of Hypochondriasia require similar treatment, which 
may be assisted by hydrotherapeutic applications, or by sending 
the patient to some watering-place. 

To the same category belong conditions which border on 
insanity, and which may perhaps be classed under mental dis« 
orders. A great deal may often be done in these cases by 
frequent change of residence and travelling under medical 
supervision, Mountain climates proper are to be avoided in 
conditions associated with excitement, whilst indifferent and 
moderately moist sea climates, with exposure to the sun and a 
bracing air, have a beneficial effect. 

Exhaustion by Overwork, or from severe acute disease, 
often requires treatment by climate for years, which is some- 
times attended by good results, even in very grave cases, In, 
those who with good constitutions become mentally exhausted 
by the strain of overwork, long residence at mountain climates, 
with change of abode during the unfavourable times of the 
year, has a very good effect ; for persons, on the other hand, 
who cannot well resist cold, milder climates and places in the 
Lower Alps are suitable, and during the cold season resorts on 
the Gulf of Naples, such as Castellamare and Sorrento, or at 
the Gulf of Salerno: for instance, Amalfi, or the whole Riviera, 
Algiers, Sicily, or the coasts of Spain. 

Cases of Newrulgia require various treatment, according to 
the constitution of the patient; if they are caused by gout om 
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rheumatism they are favourably affected by warm and dry in- 
land climates, such as Egypt; whilst at the Riviera neuralgic 
affections often become aggravated. Some cases of uncompli- 
cated neuralgia are benefited by the somewhat moister and 
moderately warm places, like Pau or Rome; in others, 
stations situated in the Lower Alps are indicated, such as Meran 
or Pallanza, whilst for the summer there are a variety of health 
resorts which may be recommended, and in particular mountain 


This also applies to hysterical cases, which are likewise fre~ 
quently injured by the climate of the Western Riviera, whilst 
generally they do well at Pegli and Eastern Riviera, in 
Pisa, Rome, on the Gulf of Naples, and in Ischia. It is, how- 
ever, often difficult to predict which climate will benefit these 
cases, 

Cases of Spasmodie Asthma are much influenced by climatic 
conditions, but it can but rarely be predicted in what way the 
latter will affect this disease; generally speaking, mountain 
climates do more good than the seashore, whilst on the 
Western Riviera the asthma is sometimes aggravated, as has 
been shown by Dr. Frank, under whose notice several sach 
cases came in Cannes. The author attained some good results 
by cases to the Swiss Alpa, but no general rale can 
be laid down from this experience. Hence in these forma 
of asthma we cannot decide anything until a preliminary 
trial has been made, and the result is often quite unexpected. 
Precautions as to diet and bygiene should always be well 
attended to. 

In chronic disease of the Spinal Cord, particularly locomotor 
ataxy, travelling without exertion in dry, sunny, and warm 
climates, or a sen voyage, may be beneficial, care being taken 
that the mind is kept well occupied by change and amusements, 
whilst cold and damp climates must be avoided. The author 
‘observed in two cases of ataxy not only temporary arrest of the 
‘symptoms, but very considermble and Jasting improvement by 
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change of residence, extending over several years, between 
Egypt, Algiers, and Palermo in winter, Rome and the Gulf of 
Naples in spring and auturnn, Ischia and Capri in summer, at 
pied England in summer, and an occasional cruise in = 
good yacht. 

Diabetes or eyes eee in importance accord= 
ing to the age of the patient, his constitution, and the accom- 
panying symptoms; and the climatie treatment has to be 
modified in proportion. Dietetic treatment will always be of 
primary importance, but its influence will be considerably 
assisted by residence in a sunny, moderately dry, and not too 
hot climate, change being required according to the seasons, 
The temperament of the patient requires particular attention 
fn these cases, 

For diseases of the Vusomotor Centres, such as exophthalmia 
goitre and other similar conditions, extreme climates are un 
suitable, and they are most benefited by moderately dry, 
sunny, and rather equable places, which have # cheering effect 
without being exciting at the same time. Much time has to 
be spent in the open air, but fatigue must be avoided, Four 
cases in the commencing stage of this affection which eame 


at St. Moritz, Pontresina, the ip, the Maderaner Thal, and 
on the Rigi, the discase making no progress during several 
years, until anxiety, | nental emotion, and other un= 


of all, whilst careful re ‘the diet and attention to 
hygienic rules are neces: cases. Climate, however, 
will rhe greatly a n will be the chief 


ho open air, without de~ 
h. In summer, when 


r harm, 
ful, the elevation varyin acco! 
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and the condition of the heart ; and there must be shady walke, 
hammocks, Bath chairs, and other conveniences for enjoying the 
open air; during the cold: season, sunny stations in the Lower 
Alps, such as Pallanza, Meran, Montreux; or if sea air agrees 
with the patients, the Riviera or Palermo; even the compart~ 
tively cold seaside places are mostly beneficial in summer, a9 
well as in winter. For instance, in summer and the early part 
of antumn, places on the east and south-west coast of England, 
such as Folkestone, Eastbourne, Ramsgate, Margate, Lowestoft, 

1 &c.; whilst Inter on in autumn and in winter, 
Ventnor, Bournemouth, and Brighton are available, If atten- 
tion is paid to warm clothing, and if a fair quantity of food is 
taken, a moderate amount of cold does no harm; on the contrary, 
on clear days it is mostly useful by raising the appetite. In those 
who are good sailors we have seen great henefit resulting from 
cruises of some duration in yachts in temperate climates, with 
occasional stoppages at seaside places, If the anmmin is less 
pronounced, or if it is diminishing, places with animated social 
conditions and other resources are often beneficial: for instance, 
Florence in spring, Rome in winter and spring, Naples in 
autumn, winter, and spring, Castellamare and Sorrento in spring 
and autumn, Capri and Ischia during the same seasons. 

Cases of Anwmia of a different nature call for either the 
fame or a similar treatment according to their causes, In 
cases of profuse menstruation, sea climates often do harm, 
whilst subalpine, and frequently even Alpine climates are 
beneficial ; in seanty or deficient menstruation sea climates are 
most useful, 

Leucwmia and Hodgkin's Disease, in two cases well 
observed by the author, seemed to be benefited by long cruises 
in yachts, with occasional stoppages and a stay in Egypt and 
Algiers. In advanced cases little is to be expected. 

If Malaria be the cause of the anwmia and organie disease, 
malarious districts must, of course, be avoided, and Alpine or 
subalpine climates are to be recommended for the greater part 
of the year, whilst during several months moderately warm and 
dry sea climates may succesfully be resorted to. 

In the general debility which follows acute disease, that ix, 
in protracted and incomplete convalescence, the treatment 
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must differ according to the nature of the preceding disease 
and the constitution of the patient, and also according to the 
degree of debility. The fact must never be lost sight of, that 
the liability to disorders of different nature is much increased 
in convalescents from severe acute diseases, especially fevers, 
whilst the power of resisting external influences and the 
muscular activity are at a low standard. It is therefore 
advisable in such enses to begin with country places within 
easy reach, where comfortable quarters are procurable, whether 
they be situated in hilly or wooded districts, or at the sea, and 
to move to more distant places later on. In convalescence 
after whooping cough and diphtheria eea climates are to be 
preferred, whilst after scarlet fever and typhoid, moderately 
warm and sunny resorts, either inland or at the sea, are indi~ 
cated. Though in many cases improvement may not be quick— 
for instance after severe typhoid—we must not despair. When 
Peter Frank said that typhoid fever took three months out of 
one’s life, he gave only the average duration ; for sometimes, 
and especially if the attack has occurred at an advanced age, 
years may elapse before the former strength and elastioity will 
be restored to any great extent, though patience will nearly 
always be rewarded at last. 

The Climacterie Conditions, in the widest sense of the 
term, are also important objects for treatment by climate. It 
seems to us that the word ‘climacteric’ should have a more 
extensive application than is usually given to it. ‘The general 
public are quite ready to attribute to ‘change of life’ all 
disturbances occurring in women between the ages of forty und 
fifty-five years, but the period of puberty is almost quite a3 
often surrounded by dangers as the period of cessation of the 
sexual functions, not alone in women but also in men. In 
both sexes, the quick rise to a higher stage of development, as 
wellas the rapid descent toa lower stage, are sometimes attended 
by a variety of disorders either of the nervous system, or the 
organs of circulation, or the functions of digestion and assimi- 
lation. The cessation of the sexual functions and also their 
firat development are but the most striking symptoms of 
the climacteric periods; other important functions undergo: 
similar changes, and the harmony of the whole organism is 
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sometimes violently disturbed, whilst in other, and fortunately 
in most of the cases, these processes take place ina much milder 
manner. Change of climate per ee, voyages, with the diversion 
they give to the mind, invigorating subalpine and maritime 
climates for the summer, and comparatively dry and sunny 
resorts for winter, are to be recommended, and assist the 
restoration of the equilibrium and the adaptation of the altered 
functions to the system at large. The ordinary health resorts 
are not necessary in these cases, but places like Rome, the 
Gulf of Nuples, Sicily, Spain, Palestine, and Greece often 
deserve the preference, due regard being paid to general rules 
and to the condition of the patient ax to body and mind, 
Related to these are conditions of delayed development, in 
which either the seaside or Alpine and subalpine climates have 
a good effect. 

‘Senility, whether of premature occurrence or not, and the 
accompanying changes in the various organs and functions, are 
im many ways benefited by change of climate. Premature 
senility of different organs is of frequent occurrence, being 
sometimes mistaken for ordinary disease, and uselessly treated 
by medicines. Lowering of the general activity and the power 
of resisting external influences are the principal symptoms; the 

of food and of stimulants which was formerly well 

borne causes disturbance; the amount of bodily or mental 
work which formerly stimulated the energies produces fatigue; 
and the low temperatures or meteorological changes, which 
formerly raised the appetite, and caused increased desire 
for bodily exercise, produce so called ‘colds’ manifesting 
themselves as catarrh, bronchitis, or rheumatism. As the body 
does not possess sufficient reactive power, bad effects are pro- 
duced by low temperatures, increased humidity of the air, cold 
winds, and sudden changes. By resorting to warm, sunny, and 
dry climates during the cold seasons, like Cannes, Mentone, 
San Romo, Pegli, Algiers, or Palermo, or stations in the Lower 
Alps, such as Pallanza, Lugano, Meran, or Montreux, the demands 
tade on the system at large are diminished, many complaints 
‘Atising in cold climates are avoided, and in this way not only can 
‘be made more agreeable, but even life may be prolonged, 

addition to the cold climates, the climates of the High Alps 
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sometimes produce disagreeable symptoms in old persons, 
and are therefore to be avoided, whilst lower elevations up to 
3,000 or 4,000 feet generally do good in summer. In treating 
old persons, the fact must not be lost sight of that in them all 
functions, both of the mind and of the body, have a tendency 
to become torpid unless they are kept in constant exercise, so 
that it is necessary to keep the faculties in action by stimulating 
body and mind. For this reason voyages are indicated, and 
residence at places where the mind is stimulated by social 
intercourse, art treasures, and other resources, and where at the 
same time facilities for bodily exercise are offered; thus, accord- 
ing to the season and the peculiarities of the constitution, 
Naples, Rome, Florence, Venice, and also other places possessing 
art treasures, such as Dresden, Munich, Paris, Berlin, or London, 
are available. Change per se frequently does good; thus 
in England excellent. results are seen from visits paid by aged 
Londoners to places like Brighton or Folkestone, and on the 
other hand, from temporary residence in London in the case of 
the inhabitants of the provinces, 


Vv. 
HOME CLIMATIC TREATMENT, 


Ix the preceding scetion we have neither exhausted the 
subject of the climatic health resorts, nor of the cases which 
may be benefited by suitable climatle conditions. Thero are, 
indeed, but few diseases in which benefit’ may not be derived 
from due regard being paid to the conditions of the air, and we 
all, knowingly or unknowingly, practise climatic treatment in 
the bedroom, the sick-chamber, and the house; and more 
depends, as a rule, on their due observance in health and disease 
than on treatment by medicines. On observing the good results 
attained at. climatic health resorts in the case of invalids, and 
on examining the particular influences to which these results 
are due, the following conclusions will be arrived at: 

1. That in many cases, by making proper use of the oppor+ 
tunities given at the patient’s home, quite as much may be 
achieved as by residence at a distant health resort. 

2. That by making certain alterations in the patient's hal 
tation, and in his mode of life, the climatic conditions of 
home may be considerably improved. 

3. That by erecting well-arranged establishments, under 
medical supervision, in well-situated places nearat band, a great 
many of the advantages of tnore distant climatic health resorts 
might be gained. 

As many invalids are unable, partly on account of the cost, 
partly for other reasons, to migrate to distant health resorts, 
attention to these pointe is of great importance. Many physi- 

besides the author have been struck by this fact, and 
only point to the writings of the elder MacCormac, 
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who considered impurity of the air as the chief source of 
phthisi«, also to those of P. Niemeyer, of Robden, and others; 
whilst Pettenkofer must be mentioned for the valuable rules he 
has laid down on clothing andthe arrangement of rooms and 
houses. 

Although it is not an easy matter for those who are in their 
ordinary routine of life and engaged in business to devote the 
most suitable hours of the day to necessary outdoor exercise, and 
to take their meals with proper leisure—still this task becomes 
much easier when its importance has once been recognised, and 
a habit gridually springs up of living according to dietetic and 
hygienic rales, which fortunately in many cases suffices to restore 
health. 

Cases must have frequently come under the notice of every 
physician, in which, though # change of climate was impossible, 
searcely-hoped-for improvement was effected by the patient alter= 
ing his occupation or his mode of living. For instance, we hare 
seen bakers who had become consumptive whilst they were in the 
bakehouse or in the shop gradually regain their health by daily 
wheeling the bread-barrows through the streets for three or 
four hours and in any weather; and other trades and ocoupa- 
tions have furnished us with similar instances. Getting used 
to the open air is sometimes difficult, and requires much cir- 
cumspection in unfavourable climates, but this training can be 
accomplished in many cases, and must frequently be pushed 
with some boldness. Bad results do undoubtedly oceur, as from 
almost every method of treatment, but the final result will in 
the long ran be favourable. It is not always easy to get the 
patient accustomed to daily repeated frictions, whether applied 
with the moist or dry towel, or cold or warm, and other hydro- 
therapeutic applications may also be disliked at first, but with 
care and patience final success is mostly attained, By observing 
the ordinary hygienic measures which are more or lass accessible 
to everyone, such as daily exercise in the open air, proper 
ventilation of rooms, and simple hydrotherapeutic applica- 
tions, more can often be attained than distant climates can 
offer. 

Results better even than in most private honses may be _ 
obtained in well-arranged establishments possessing 
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rooms, well ventilated, with plenty of sunshine, and with open 
verandahs ; care being taken that the meals are regulated by 
the resident physician, and that exercise, gymnastics, and hydro- 
therapeutics are properly employed. Many of the resulte 
obtained in Gérbersdorf, Falkenstein, and also in Davos are not 
due to the climates of these places, but to the systematic 
regulation of the whole life of the invalids, and the same holds 
good for the sanatoria on the consts of England, such as Ventnor, 
Bournemouth, and Torquay. The creation of a greater number 
of such establishments would supply a public need. Experience 
‘will in time lend to a further improvement of these establish- 
ments, and what ix gained here will find its way into family 
circles. It is, however, indispensable that the arrangements 
fn these establishments should be in accordance with hygienic 
requirements, so that overcrowding and consequent sources of 
infection may be avoided, 

Tn every kind of chronic disease, the physician has to 
examine nocurately the results attained by change of climate, 
and trace them to their causes, so that he may be able to profit 
by the experience gained, and by necessary alterations to make 
home and its surroundings assist in the cure. 
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INTRODUCTION AND DIVISION, 


a 


Waex I undertook to furnish the chapter on Balneotherapy in 
the present ‘Handbook of General Therapeutics,’ although I 
was to a certain degree encouraged to the undertaking, by my 
haying previously lectured on the subject, yet I was not blind 
to the difficulty of accomplishing my purpose. Thore was no 
foundation but a clinical one for solving my problem. Tt was 
required to set forth the general therapeutic value of the most 
important mineral waters employed for drinking or bathing, 
and also that of thermal waters and of sea bathing; to examine 
their mode of operation, and to condense into a kernel, what 
experience has taught respecting the use of those agents in 
sickness, 
Balneotherapy, or the ‘science of the therapeutic 

tion of mineral waters,’ or, as it is commonly defined, ‘the 
science of the method and mode of operation of bath and well 
cures’ (the name, indeed, makes use of the license of taking 
a part for the whole), is marked by the great variety and the 
great difforences of its curative agencies, The very different 
application of water, for drinking or for bathing purposes, at 
onoe divides the subject into two parts, which are fundament- 
ally separate. Of their real co-operation with each other we 
could only speak, so long as the absorption of the salts dis~ 
solved in the water was believed in. Besides this, we have 
the difference of chetnical composition and of pharmaco-dynamic 
character of different mineral sources, some of which, as the 
indifferent thermal waters, contain nothing besides water in 
quantity worth mentioning, while others are more or less rich 
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in salts and gases. If we add to this the complicated and 
composite nature of the bath and waters cures, which have 
become so inordinately popular, in which the importance of 
bathing and of drinking is often materially outweighed by the 
dietetic, hygienic, climatic, and psychical factors bound up with 
them, it is abundantly plain, what a variety of agencies we 
have to deal with in balneotherapy. 

‘The curative agents in balneothempy are therefore— 

1, The bydrotherapeutic, insemuch as we have to treat of 
the operation of cold baths (sea bathing), of warm and hot 
water baths, of vapour baths, of douches, of cold frictions, and 
the other processes of hydropathy, while at the sume time 
the water swallowed in many drinking cures, often plays an im- 
portant part. 

2. Pharmaco-dynamic, inasmuch as in drinking cures with 
solutions of salts or of gases, these constituents 
certain operations in the system. Under this head also comes 
the absorption of gases, which are eventually absorbed by inhala- 
tion, by the use of dry gas baths, and by that of baths of waters 
rich in gas. 

3, Hygienic (climatic and dietetic) and psychical, innsmauch 
as a judiciously changed mode of life and diet, removal from 
injuriously working home influences, the rest and freedom 
from professionsl work, the residence in a new neighbourhood 
and different climate, in forest, mountain, or sea air, and the 
increased amount of exercise taken, very often, according te 
common experience, effect a favourable change in the system, 
both corporeal and mental, in the spirits, in the appetite and 
digestion, as well as have a direct or indirect favourable infln- 
ence on particular pathological conditions. 

Undoubtedly in many instances all these three factors co- 
operate in nearly equal degree in producing favourable results. 
In other cases the pharmaco-dynamic character of the well, 
the abundant consumption of water, the cold or warm bath in 
connection with the different processes of hydropathy, may be 
the most potent agents, possibly also now and then the skin- 
stimulating effect of the salt or gas constituents of the bath. 

It is hard to determine to which of these influences: 

lion's share ia to be assigned in a particular ease, 
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complex is the character of drinking and of bathing cares. In 
any case no one will pretend to deny that numberless cures 
are to be set down not to bathing and drinking, but to the 
various hygienic, dietetic, and psychical changes which have 
just been enumerated. We are taught that it is so by daily 
experience and by rational consideration of the question. One 
and the same well is recommended for the most different nil- 
ments, and springs of the most different chemical characters, 
‘or simple climatic cures, are efficient in relieving the same 
pathological conditions, 

At is plain that there is nothing specific in the three factors 
which we have enumerated, which can make their efficacy be 
confined to particular spots, Wherever warm and cold baths, 
hot and steam baths, douches and cold frictions, and baths 
containing salts ure used as remedial agents by medical men, 
and properly and methodically applied, the same curative 
results are obtained as at baths. The use of certain natural 
or of equally good artificial waters is widely spread among 
practitioners, and there are neither facts nor reasonable grounds 
for believing that a mineral water, used systematically at home, 
is less efficacious than when drunk at the well under the eye of 
the bath physician. As for the hygienic elements of the third 
factor, they are very much the same points as are attended to 
by every careful physician in his ordinary practice, and with 
the best effect. The regulation of the hygienic relations of the 
patient with reference to air, dwelling, nourishment, clothing, 
mode of life, exercise in the open air, avoiding injurions influ- 
ences and bad habits, the forbidding of mental or corporeal 
over-exertion, &e., are measures which we prescribe, without 
waiting to send paticnts to baths or health resorts, and ure 
measures which we regard aa of much importance in the treat- 
ment of chronic disease. If, nevertheless, occasionally a chronic 
case of disease, which has tesisted all remedial treatment at 
home, first begins to mend by the use of a bathing or drinking 
cure, this change is not solely owing to the change of hygienic 
conditions, but because the patient, when he has arrived at a 
bath, has not only time and inclination, but is to a certain degree 
compelled to carry ont those changes in his mode of living, 


a the press of business and of employment at home he 
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neglected to make. It is very plain that im all ¢ 
methodical use of baths and waters, along with | 
poapragimtybypedneypeye rs 
patients, the only way remaining is to send them to a ba 
fre the bt vio repo toe 
eure, fu es the best division for a. 
I find that I cannot adhere to it, because two of those factors, 
hydropathy and climate, are specially treated of in other parts 
of this work. In the first of them the physiologico-therupemtic 
effects of the cold and the warm bath, of vapour baths, of local 
baths, of local and general warm and cold douches, of cold fric~ 
tions and packings, and other similar processes, are exhaustively 
described. Tn the climnntothempy will be found all our general 
knowledge respecting the operation of different climates, in- 
creased exercise in the open air, and complete change of mode 
of life. Both of these parts, therefore, discuss questions haying 
much importance in bath therapeutics, 

The sphere of my discussion is farther limited by my not 
intending to enter into a minute description of individual baths, 
with their prescribed routine, sometimes bordering on charlatan~ 
ism, sometimes ascribing exaggerated importance to particular 
rules as to bathing and drinking, with their over-special reguls- 
tions abont diet, lodging, and mode of life of the patient, 
T avoid also questions as to the proper season and proper 
duration of bath cures ; and us to special indications and contre 
indications of individual baths in certain forms of disease, 
questions which are treated, if not with much scientific method, 
at least at abundant length in treatises on therapeuties. They 
are found discussed at still greater length, and with a show of 
scientific phrases, in books of special balneotherapy, and in the 
separate descriptions of individual baths. 

I confine myself, therefore, to describing the tl 
effect of the baths and waters employed in balneotherapy in 
the widest sense of that word, In this I shall not merely con- 
sider the empirical facts of this branch of therapeutics, but 
shall attempt to explain, according to the present state of 
therapeuties, the mode of operation of these agents, 

I shall therefore describe in the 

First Part, the physiological and therapeutic action in ge 
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balneotherupentice. 1 

Gawd Pits ths gpslopial sad Susp oe 
creased water drinking. In the : 

Third Part, the physiological and therapeutic action of the 
most important groups of mineral waters, and their empirical 
or rational use in certain forms of disease, with reference to 
the pharmaco-dynamics of their mineral constituents. 

To this I shall add tables of the most important wells, and 
of their predominating constituents, calculated for the general 
wante of practitioners. 


‘Before entering on my present theme I should like to offer a fow 
observations on the present condition of balneothempy, and of ite 
rwlation to gencral therapoutics. 

‘The advances mado in metical therapentics within the last decen- 
nial period, apart from some brilliant discoveries, are chiefly in the 
changed methods of regarding the subject. In place of the former 
facility of belief, which looked on all favourable results in the light of 
post hoe ergo propter hoc, and thoughtlessly accepted the dicta of 
anthorities, an objective critical mode of jndging of the effets of 
therapeutic actions has been introduced, hand in hand with scourate 
clinical observation. The conviction has been forced on us more and 
more, that the tracing of che effects of articles of the materia medica is 
‘one of the meat difficult probleme, inasmuch as tho effect may often 
bo produced by various unknown factors, the operation of which may 
have been quite independent of the therapentio measures applied. 

‘The enthnsiasm, often springing from bumanitarinn or selfish 
views, with which, even at the present day, new remedies are praised 
‘ap, and old ones recommended in » new fashion, is no longer 
dangerous, With the present mode of obwervation at the bedside, 
there is no danger that important discoverics will be overlooked or 
Inid aside, or that useless recommendations will receive undeserved 
notice, 

‘The science of modern therapeutics is unceasingly engaged in 
endeavouring to bring into useful application the facts of physiology 
‘and of the atiology of disease, and is struggling to resolve into ite 
elements, the operation of empirical articles of the materia medica 
Whoee use is recognised, and to arrive at a knowlege of their mode of 
action. When it does not succeed in this, it does not on that account 








make light of empirical remedies. It would mistake its position, and 
show its poverty im the power of observation, if it wero 
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only to recognise the virtues of thoso remedies concerning which 
t has arrived at some positive conelusions, 


physiological 
Biber ta tho plas bo expla, how lt ike feces a ae 
points of therapeutics to be investignted have altered, bow 
and the means of solving them, and even the limite of therapoutis 
Inowledgo, bert oes oa more clearly, the latter being partly 
narrowed and partly expanded, 
Along with pathological anatomy and the mtiology of disease, 
physiology has hai very great influence on therapeutics, waste 
occupied in discovering and explaining the normal functions of organs 
as regards themselves, and in thelr interchange of relations sito 
and Inws discovered by it are laying the most important foundation 
for medicine, Its teachings accompany our thoughts at the bedside, 
determine and regulate our therapeutic treatment; the adoption of its 
methods of experimental research by pathology and by therapeutics 
‘has opened a new path for both of them. ‘The materia modica of to- 
day hax obtained w new and very promixing starting-point by the 
introduction of physiological and chiefly of experimental methods, and 
has, during tho short poriod of their activity, very decidedly advanced 
our knowledge of the physiological action of articles of the materia 
modica, and of various therapeutic proceedings in diffrent dirvetions. 

Tf wa ask the question whether that backward branch of the sub- 

ject, balneotherapy, has taken any part in this progress of the more 
accurate method of therapoutics, we must give a doubtful answer, 
A survey of the present coudition of this therapeutic speciality shows 
us govern stops towards improvement, Instead of the former 
charlat treatment at many baths, where many bath visitors and 
veal invalids also merely imitated instinctively what they saw others 
do, careful medical examination and observation of the patient has 
been introduced, and the study of the individual case has become 
voual, The spring alono is no longer considered to be, in its very 
various applications, the sole curative agent ; the same attention and 
care as about bathing and drinking, is now applied to prescribing the 
Appropriate diet and mode of life of the patient and everything be 
longing to it. Medical and surgical treatment aren 
would merely allude to the local treatment of laryngitis, 
and of skin diseases, to mercurial and iodine cures, to inhalations and 
ymeumatic therapeutics, to the surgical treatment of ankylosis, wounds, 
&o., to tho procosses of shampooing, and to many others. Little 
doubtful though it is, that the carrying out of medical or surgical 
treatment, along with the use of drinking or bathing, is in many 
casos of the greatest importance, and although it is matter for con- 
gratulation that excellent specialists have begun to settle at bal 
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nevertheless there are very palpable evils in this direction. Only to 
cite one example ; if a woman, after months’ long spocial gynmeological 
treatment, is sent toa bath for refreshment and for the improvement 
of a lowered state of nutrition, and ulso with the hopo of possibly 
effecting the resolution or absorption of exudations—if such a patient 
falls into tho hands of « specialist, and is treated afresh with new 
digital, specular, and sound examinations, with varied methods of 
dilatation of the cervix, with scarifications, intra-aterine injections, pes- 
saries, and the like, ono neod not wondor, if such a victim to gynmeo~ 
logical over-real does not derive the benefit she had expected from the 
use of baths, and returns home worve than when she set out. Similar 
examples might be quoted from some of the sulphur wells, whore 
unnecessarily active treatment by mercurial cures is carried on, ignor- 
ing formor treatment, as well as oxcessive local treatment of throat 
catarths, ulcers of the larynx, and other. Ido not speak from hearsay, 
bat from frequent personal observation, 
advances have been made in bath technique or appli- 
ances. Use has been made of the proceedings of its sister, hydro- 
therapy; wave and vapour baths, different forms of douches, of 
rubbing, and of packing have been introduced, as also the modern 
methods of inhalation and of pneumatic treatment, 
‘The theoretical views of the operation of mineral waters have 
ese bathe change tice Secon 
of heathen or of Christian well spirits, to whoso secret 
Peete tie eect healing action of the waters used to be 
attributed, i a belief now quite of the past, although reminiscences ot 
it survive in thee days of enlightenment in the dismovery of the 
‘supernatural’ waters of Lourdes and Marpingen. The spirit of 
speculation in putting wells, though veiling itself in scientific-sonnding 
phrases, is dying out, although it still occasionally shows signs of its 
existence, 


When in these days it is proposed to analyse the operating factors: 
ofa mineral spring in its inward or outward application, enquiries 
are only madens to its temperature and its amount of salt or of gas, aa 
to the pharmaco-dynamical action of the salts and gases contained in 
the water, and as to the operation of large amounts of drinking 
water, and similar points, Every newly discovered spring, which 
makes any protension to be admitted into the cirele of acknowledged 
waters, has, as the easiest mode of attaining that object, at least to 
furnish a physico-chemical analysis of its character and conetituents, 

Binco balnootherapy, following the example of other branches of 
practical medicine, assigns due weight to the facts of physiology and of 
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investigators have successfully solved. ty ent ee 





and paychieal factors, opinion concerning the healing virtue of waters 
has freed itself from the former incubus of the wonderful and the 
mystionl; the belief in the specific action of baths in particular 
diseases is completely shattered, and the conclusions and explana- 
eee cee bear much more of the philosophical 


ae Tes rial ‘at which various investigators have arrived in their 
rexsarches into the physiological and pharmaco-dynamic uction of 
certain constituents of waters, into the operation of cold, warzn, and 
hot baths, of the ealt ond gas containing and therefore skin-stimulat- 
ing bath, on the temperature of the body, on ite yurting with heat, 
‘on tho regulation of the temperature, on the excretion of carbonic acid 
‘and of nitrogen, on the respiration, the clrulation, dtc. are, apart 
from the great advance of the chemistry of mineral waters, laying 
new foundations ; on theso again wo must work with zeal, if balneo- 
thermpy is to emancipate itself from ite present empirical stage and 
thus become a scientitic branch of the tree of exact therapeutics, Lo, 
‘therapenties that ean explain the effects it produces. 

‘The progress in balneology just described, which is founded mainly 
on a more accurate observation of the patient and on the experimental 
study, after the physiological method, of the operations of water, of 
alts, and of guses, has given modern balneology a quite altered appear 
ane, and hax greatly contributed to increase its scientific consideration. 
Nevertheless it is evident that the possession of afew physiological fnets 
does not necessarily imply & physiological mode of thought, if we turn 
to modern manuals of balneotherapy, and observe the misuse in thera 
of the simplest physiological facts. Our still reanty knowledge of the 
physiologienl action of warm and cold, of alt and gas containing 
baths, and of the physiologico-pharmaco-dynamic action of the in- 
dividual constituents of the water, ix carried into the domain of patho~ 
logy far beyond the boundary of certain conclusions, and to the 
construetion of what aro often only haphazard thoories. We shall in 
the sequel, in the examination of individual groups of waters, fre- 
quently have opportunity to criticise those extravagances, which have 
been spread abroad under tho spurious names of ‘scientific’ or of 
* physiological exactness." 

‘The phrases which used to flourieh like rank weeds in the older 
talneology, such as the ‘blood-purifying power’ of certain waters, 
*notive vivification,’ ‘ incroago of or aid to motamorphosis of 





Ly 
that problem of distant solution in all branches of nataral science, the 
attempt to solve all phenomena in one complicated sum of molecular 
and atomic motions, has lately found an advocate in balneology. ‘The 
of molecules and of the future, inaugurated by him, raises 
itelf in a proud Icarus flight away over the workshops of inductive 
investigation, With the help of a fow frequently misunderstood 
ideas, borrowed from molecular physics, he talks of * spectrum of heat,’ 
of ‘heat colours and tones,’ of ‘concert of heat,’ and absolutely of a 
‘special kind of heat,’ of thermal waters, and tho like, I have pre- 
served for myself s selection of the flowers of this modern style, in 
case by chance it might be required, if there should be a reply to my 
eriticism, It were greatly to be desired, that with the changed method 
of olserving and enquiring in balnoological subjects, thelr literature 
would finally abandon the /ewilleton styleand employ the less flowing 

speech of seienca, 

After a careful examination of what we know in » theoretical 
point of view of the mode of oporution of drinking and of bathing 
‘ures, of the physiological effects of the cold and the warm bath, of baths 
containing salta and gases, of abundant water-drinking, and of the 
swallowing of particalar mineral waters, we arrive at the conclusion 
‘that, in spite of many important labours in this field, our present 

docs not suffice to build up on it a satisfactory thoory or 
explanation of the mode of operation of mineral waters in different 
conditions. Tho present position of talneotherapy is 

empirical, and is fountled on the observation and experience of 
physicians, The fact, that different bathing and drinking cures aro 
foend to be officacious in various chronic affections, that the ourativo 
agencies of talneotherapy belong to the most important and most 
in therapeutics, cannot be impugned by any criticism, 

al balnootherapy, in the xune sonso a there are, x geceral 
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physics, or general chemistry, (which, gathering together the results 
of numerous individual researches, develope the general laws which 
dominate the phenomena in the whole of these branches of science), 
has no more an existence, than in this point of view general thera- 
peutics has, General balneotherapy has to extract the factor of our 
practical experiences from the therapeutic action of mineral waters, 
as far as our knowledge of the operation of the most important agents 
in water cures has developed iteelf. 


FIRST PART, 


THE PHYSIOLOGICAL AND THERAPEUTIC ACTION IN 
GENERAL, OF THE SIMPLE, OR OF THE SALTS OR 
GAS CONTAINING BATHS, THAT ARE USED IN 
BALNEOTHERAPY, 


Tue simple and the mineral water baths, which are employed 
in balneotherapy, can produce physiological and therapeutic 
effects, by their direct and indirect influence on vital processes. 
‘The study and the analysis of those actions is one of the mast 
important scientific problems of modern balneology. The 
causal foundation and explanation of the curative effects of 
mineral baths, which partly rests on empirical grounds, depends 
on the results of this examination, which works with the aid 
and methods of physics, of chemistry, and of physiology. Small 
and modest are these beginnings, but they almost vanish out of 
sight, in contemplation of the enormous problems which the 
physiological analysis of eo complicated and many-sided a sub- 
ject, as that of mineral baths in disease, has still to solve. 
Various actions, partially co-operating with each other, are 

1. By the temperature of the baths (thermal effects) ; 

2, By their mass (pressure and mechanical effect); 

3, By the salts and gases which are in solution in the 


8 
Correct though this division be, we, for the sake of brevity 
and to ayoid repetitions, prefer another one. We always add 
to the consideration of the action of baths of different tempera- 
tures on the retention of heat, the change of tissue, the circu- 
Iation, the respiration, the nervous system, and so on, the 
q whether the thermal effects produced sustain any, and 
what, modification from the simultaneous presence of salts 
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and gases in the water. Such a division has certainly this 

» that beyond question, of all the effects of 
baths, those which are to be ascribed to the water—that is, to its 
temperature—are more important than all the others, and that 
without a knowledge of this powerful factor, it is impossible to 
enter on the study of the possibly specific influence of salts and 
gas containing Inths. 

As the account of the physiological and therapeutic action 
of cold, warm, and hot baths, and of all the processes of the 
water cure, is to be found in the division of thie work which 
treate on Hydrotherapy, we must here confine ourselves to 
adducing the most important facts, referring my readers to the 
chapter on Hydrotherapy for details of the investigations and 
the literature of this subject. 

To avoid repetitions I have grouped together in the follow- 
ing list the works which have reference te Chapters L—IV. of 
the First Part:— 


Rew Méd., 1833.—Gebilor Pe Liat vol x. 


Wagner's Handwirterb. d, Phyl Hi —Gerlach : ‘ Ueber d. Hautathmen,’ 
Miller's Arch, 1851, vol. v.—Jobueon: ‘Researches on the Operation 
of Cold Water, ec.’ ‘Tranalnted into German by Schaelay, 1852—Potri: 
Begriind. d. Wasserlur, 1883.—Homolle: Ges. 
f. gem. 


1d Seiche : Jaarb, a Thormalgnaen 8 

rdrotherap. Einwiek!. 
suf d. Stotfwochsel,’ Arch. d. Ver. f. gemeins. Arb, iii. 1858—Neubsuor 
and Genth: Zbid, iii, 1850.—F. Hoppe: ‘Ueber d. Binfl. d, Warmeverlustes 
auf die Eigentempernt. warmblit. Thiere,’ Firoh, Arch., 1, 1807.—Jones 
and Dickinson: Journ, Physiol., 1858, Jon,—Mosler: *Uob, d. Wink, 
Iungdaueruder Volltidder von erhibt, Temp,’ Virch, Arch, 14, 1850, 
Lichormeister t 


I 
quantit. Verinder. 
fRin, Mody 





depri- 
wae! Prag. Fiertoljahrachr., 1863, vol. i, 1807, i, and in 
Byiger’s Arch, vol. y—V. Beaold: ‘Cnters. tb. de Innery. &. Herzens,’ 
196% —Nivbergall: <Ueb, d, Finfl, d Rader anf d. Pula usw. Arch f. 
Badaeot ii. 1H9—Merbuch s Ibid. ii 2, 1869.—Keernigs + Beitr. =. 
Keantuiss d. 
Unters,’ Grvifewald. med, Reity., 1864, rol, iil, 1—Schusters ‘Ueb. d. 
beim Gebr. vorschieden, warm, Bider,’ Deutch, Kitn., 1864.— 
Biideen,’ Firck. 


Lehre y. 4. thier. Warme,” Reschert’s 
DeBot Rammends rsh, 1886.—Id.: Dentech. Arch. f. klim. Med, 1867, 
Loven Usher Erweit, v. Arterion in Folge einer “Nervenerregung,’ Ber. 


tines der sensibl, Nerv. d. Herz, auf d. motor, der Blutgef,. ibid. 1800— 
+ Heat a Form of Motion” ‘Trmslated by Helmboltz. Brune 
ik, 1007-—Sanders Ean Ie niche, Genelec, oi Wissensch, 1587. 
Ackermann: ‘1D, Wiirmereg. im hoheren thier. Organis,' Deutwh, Arch, 
f Min, Mod, 1807, i1,—Flochslg : * Withungaw. Inuce, aus CO, reioben Risen 
wasser beret. Thid. auf d. Stoffwocksel ‘Original paper in Sohal’ 
Jake, 1a0t.—dlingensen: *Z, Labre v. de Bobandlseberh. Reon, tne 
kale, Wass,’ Dewtech. Arch. f. Blin, ited 18. 
Kirperwirme d. gesund. Menschen’ Leiga, 137%. 3 
@. Eigenwarme in Krank.’ 2nd odit—Weissilog: Use te Wirk. d. 
Sitsbader us. aaa tS 7 SA TOO La 3 D. qihys, 


u therap. Furdamente 4. prak 
Gainches « Ueb, A tied ih Ontanaarespa at dn Wacoal oe 
Raymond's Arch, 1800.—Naunyn: *Ueb. d. Verb 
Harnstoffaumcheid, beim Fiebor,’ Bert.  Weekenschr., 1800, No. 4— 
Rover: * Unters d. Nervencinfl. auf Exweit, u. Verenger, d. Blutgel.’ Ge- 
i Prckestir. Eoateek, 180.—Rembold : ‘ Calorimetr. Untrra an Krank. 
Innsbruck, 1800.—Falk: * Usb. cine eigenth, Brain, di Haat 
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Trepp miticeardr grees 1809,—Heidie- 
halo: (Web, Einwirk. d.Nervonsyst. aut d. Kurpertomp. uw. @. Kreislauf 
Phliiger's Arch., vol, iti. 1870,—1d,; * Boob, th, d, Bini, a, ensomot. Nerven- 
ere eel die Kirpertomp,’ ibid. vol y. 1872.—Id.2 “D. 

k Reize auf d. Blutdrock,’ Dftiyer’s Arch. vol. viti-=Bruck 
Sore tVen thd. Hint, a. Vorletz. gew. Hirth. auf a. 


Thierkéirp., “e Arch., tii, 1870.—Jakob : * Grund, ioe ea 
i im 
eed Wasser abgegeb. werd.” Fireh. Areh., vol. 


: Sitzungeber. d. Wien, Akad, vol. Ieiie 1870—V. 

Basch and Diet ‘Unters ih d. physiol, Wirk. lohlensiiurehslt. Bader,’ 

Orsterr. Med. Jahr, 1870.—Rohrig: * Untars. db. d. Finfl. . Hantrénen 
a 


= ‘Neuere Unters, ib. d. Wilrmobild. u. d. 
Wd. in Fareh, Arch., vol. xlv.—Taichtonstern: 
‘unter vorech, Umatiind. ausenth: 
‘¥Wd.: ‘D. Himoglobingeh. d. Blutes” 
Einfl, d. Hautroiz. anf d. Stoffwechsl,” Tilers Arch. vol. iv. 18TL— 
Heinzmann : ‘ Ueb. d. Wirk. allmah}. Aondor. therm, Reis. «, 4. Exapfind.— 
Nerr.,) Diliger’s Arch, 1872—Tarchauow ; ‘Z. Phys d. therm. Reize,’ 
Jahresb. f. Anat. u. Physiol, », Hoffmann u, Sohwalbe, 1872.—Santhas: * Uob, 
d, Finill, d. Chlornatr.-Bider auf die Sonath, &. Haut,’ Tnaugaral Dissert, 
Marb, 1872.—Ringel : ‘Ueb, dL Beziehung d, Geftissnery. 2. KGrpertemp.,! 
Td.: ‘ed. d. Fiafl. d. Nerrensyst. auf d. Kevise 
id. : *Z. Lebre Wiarmoregul,) Virok, drok., 50, 
Kenotniss d. Wiirmerogal,’ rl. 1872.—Coloman 
Miller; ‘Ueb, d. Eintl d. Hautthiitigkeit auf dio Harnabeond.,’ Arch. f. 
exper, Pathol, vol. i, 1874.—Schleich : * Ueber d. Verh. d. 
tion bel kilnstl. Steigerung d. Kérpertemp.’ Prvigzekr, Abhandl. Laipaig, 
1875,—M. Sehiiller: ‘ Ueb. d. Verind. d. Gebirngof, unter d. Einfl. dussoree 
Med., vol. xivi—Nothoagel: €D, 
: Usb. d. Hing. 
ffweehsel d, Warmbliit.,’ Diliiger’s Arch., vol, 
7 eb Entstohung d. EigeawSrine u.d. Fiebors,! 1876, 
—Ostroumoff: ‘Vers, fib. d. Hemmungsnery. d. Hautyat,” Bfiiger's Arch. 
1876, vol. xii—Latschonberger and Deahna: “ Boitr. x, Lehre v. di reflect. 
Erneg. der Gofismushela,’ Dytiger's Arcd., xii. 1870.—D. Finkler: Piiige’s 
Areh., xv. 1877.—Horeoz Carl Theodor : * Ueb. d. Bint. d. Temparatur der 
wumgobenden Luft anf die CO,-Ausseheid. u. d. Sanoretoffanfnahme einer 
Katze,’ Zeitecke. fiir Biologie, xiv. 1S73—C, Voit: ‘Web. & Wirk, 4. 
Temper. d. urngeband. Lauft auf d. Yorseteung im Orgnais, d. Warmbliten! 
Hid. xiv. 1878.—G. v. Liebig: ‘Ueb, d. Veriinder. d, Puls, im Ingen Blade,’ 
Contralblatt f. d. med. Wissensoh., 1878, 49.—Traube: ‘ Ueb. d. Witk. a. 
Iauen Bades,” Gentmmelte Heitrage, vol. iii —Stoluikow : ‘eb. d. Vi 
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1878, 25, 26. 
Among the handbooks of balneology quoted in the following pages 


J. Seegen : Handbuch d. allgem, s.epee, eiollecahne a dit 1802. 
—Helft: ‘Handbuch a. Balnootherap,” $0 edt, by G. Thilenlus, Berlin, 
1874.—Valentiner: ‘Handbuch d. allgem. u. apoc, Balncothors 

1870.1. Lahennin: ‘Tider u, Brunneslohnee Bann, Ter. Ban? 
* System. Lehrbuch d. Balneothorapio,’ Ath odit., by Fromm, Berlin, 1880. 


1, Actio or Barns on tor TeMPERATURE OF THE Boy 
aNpD oN THE Heat Stone. 


‘The bathe employed in balneotherapy, in the narrower sense 
of the word, have a temperature, in the great majority of cases, 
differing little from the normal one of the body. 

It is usnal to call baths, which approximate in temperature 
to that of the body, thermally indifferent. 


Thero isno fixed, unalterable degree of temperature of water, known, 
as the thermally indifferent point, any more than there is any point 
‘of indifference of the air about us. The human body, like that of 
most warm-blooded animals, poweees the power of keeping its 
interior temperature constant, within « certain range and period, 
against varying influences of temperature. While in former days 
overdrawn pictures of this power used to be made, some authors have 
recently erred in the opposite direction, inasmuch as thoy attribute 
“the beasted retention of animal temperature’ chiefly to varions in- 
#inetive or voluntary accommodations to external conditions (cloth- 
ing, motion, house, nourishment, dc ), and think that thoy may con- 
sider tho slight variations of temperature produced by exposure to 
modia of differing temperature, as evidence against the genoral law, 
In this they forget, that under the expression of ' coustancy of the 
tompernture of the body’ it is not implied, that tho interior teropera- 
ture of warm-blooded animals is always the same and nnalternble. 
‘We should rather my, that the constancy of the temperature of the 
body, the regulation of the radiation of heat according to the outside 
temperature, and the regulation of the production of heat according to 
the loss of it, are vory striking phenomena, when we consider how 
slight the alterations of the interior temperature are, when the body 
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is expowed to the most difforent temperatures, 
when the radiation of heat outwards is often 
‘Tt is further often forgotten, that the constancy of th 


es Saori is le i 
by n series of careful observations, 


Those temperatures of bathing water are thermally indif- 
ferent, in which not only does the temperature of the body of 
the bather remain normal, but also the amounts of heat given 
off to the water, remain the same ax would be given off in a simi- 
Jar period, by bodies during their ordinary exposure to the air. 

It is evident that this point of thermal indifference, must 
lie deeper than the normal temperature of the skin, all the more 
0 because in the bather, that portion of the normal loss of 
heat must be covered by the increased giving off of heat to the 
water of the bath, which under normal cireumstancea—that is, 
exposure to the atmosphere—would have been given off by 
radiation and trinspiration, 

The thermal indifference point of a bath lies between the 
temperature of 93°2° and 95°. The loss of heat which occurs in 
a healthy and not unusually fat man in a bath of a temperature 
of 93° to 95°, lasting 15 to25 minutes, corresponds generally to 
the normal mean loss of heat: (Liebermeister), 

1. A great many of the baths employed in balneotherayny 
coincide, with reference to temperature (98-2 to 95") and to the 
length of the bath (15 to.25 minutes), with the thermal point of 
indifference. Suok bathe, as in them there is no change in 
the production or the giving off of heat, have no special thermal 
operation directly, either in a physiological or therapeutical 
point of view, 

We may enquire here whether thermally indifferent baths 
may not cease to be such, by containing salts or gases atiniu— 
lating to the nerves of the skin, 

‘The experiments hitherto made in this direction have been 
made entirely with baths not thermally indil 
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with cold brine baths, We shall see further on that cold brine 
baths, containing 3 per cent. of salt, do not differ fram simple 
water baths of the sume temperature, ax regards giving off or 
production of heat .(Liebermeister, Remboldt), It was not 
indeed probable beforehand, that baths containing salts or gases 
of indifferent temperature would operate otherwise—that fz, 
thermally otherwise. But I have very lately made two experi- 
ments with warm salt baths of 5 per cent.,and of temperatures 
of 93-2 to 95°, which showed that the indifferent salt baths also, 
did not differ in thermal operation from simple water baths of 
the same temperature. I shall have to return to this experi+ 
ment berenfter, 

Since then, according to the present state of our knowledge, 
it is only in the case of concentrated baths that. we can speak 
of the salts stimulating the skin, and nothing is acvually known 
of the specific stimulant action of the individual chemical con~ 
stituents of a bath, I think Iam justified in laying down the 
following proposition :— 

2. Baths containing salts of the concentration usual in 
baths, if their temperature coincides with that of the thermal 
point of indifference, have no spexific, indeed no influence at 
all, on the temperature of the body, its giving off or its produc- 
tion of heat; and ave not in these respects distinguishable 
From simple water bathe of thesame temperature, It is highty 
improbable, that the baths containing various gases differ in 
their operation from sult baths, as far as the power of stimvu= 
lating the akin is concerned, 


The idea, that so called skin-stimulating baths of indifforont 
temperature and containing mlts or gases operate otherwise than 
simple water baths, has boon repeatedly brought forward on the 
ground of certain interesting physiological researches, HR. Heiden 
hain's exact experiments ou animals have shown with certainty, that 
tho mechanical and electrical stimulation of the nerves of sensutiowr 
{and partially also of the medulla oblongata) cause a sinking of the 
tomperntine of the body. This lowering of the temperature is pros 
duced by the change in the cirealation caused by these «xperimenta, 
foasmuch amounts of blood than before poss in the sme 









of time through the colder periphery of the body (Hidenbiain). 
in this way the temperature of tho periphery is raised, and 
a2 
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Martie Heccoon hing ok ot LAN serrate 
becomes probable from this, that any stimulation of the skin from salt 
or other #0 called stimulating baths cannot be regarded as of the 
same nature, a regards amount of stimulation or of operation, aa the 
electrical or mechanical stimulation applied by physiologists to nerves 
that have been laid bare, 

‘The question, whether skin-stimulating baths of indifferent tom- 
perature have perhaps some influence on the heat of the body and ils 
production, requires to bo considered still from another point of view, 
Rohrig and Zuntz found in their experiments, which will have often 
to be quoted hereafter, that inn 3 percent, brine bath of the tempera- 
ture of 96°8° the consumption of oxygon and the exerotion af carbonic 
acid were distinctly increased in rabbits, From this influenceof brine 
baths in quicting irritability of the nerves of the skin, it would be 
easy to draw further conclusions as to an increase of oxidation or of 
heat production, as toan increase of the temperature of the body, or its 
remnining equable, with an increased radiation of heat, all exused by 
irritation of the nerves. But this way of drawing conclusions is 
inadmissible, aa long aa we do not know whether the increased excre- 
tion of carbonic acid observed in the mbbits, went hand in hand with 
inereased production of heat, and #0 long as we have no direct proof 
that there are an increased excretion of carbonic acid and production of 
heat, in man under the influence of warm baths containing $ or more 
per cont, of nalt, 

It is improbable that tho stimulation of the skin by carbonic acid 
in a bath, as respects production of heat and temperature of the body, 
can bo more powerful than that by the mlt contents of a bath, but 
Paalzow has not been able to observe, aven in rabbits, that 3 per 
cent, wilt baths react in that way, nor that there is any increase of 
excretion of carbonic ncid or increased taking up of oxygen in a bath 
containing earbonie acid. 

‘Least of all are we inclined to apply to the condition of salt or gas 
baths the results of painful experiments made on shaved rabbits 
rubbing in croton oil or spirits of mustard. 

Another question is, whether indifferent warm baths are 
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icadartoms hwrtclabke reticent cate 
temperature-of the body and the production of heat. There ars no 
researchos on this aubject, It cannot well be denied, that after a bath 
of long durution a certain amount of imbibition and sonking of the 
most superficial layers of the epidermis occurs, nor that after a bath, 
even after the drying of the surface, a certain amount of water remains 
behind in the folds and depressions of the skin. This gives ue the 
pomibility of stronger evaporation of water after a bath, and also 
with it Kis yonstlig i nee ming of Ga watioe atae 
‘with its natural effects on the heat of the interior and the 
heat. An important part, however, peespieebnagien 25 
relations to which the patient is submitted after his bath (clothing, 
temperature, draught of air, hygrometrical state of atmosphere, dc.) 
On these in reality the quickness of the evaporation depends. It ix 
not known what is the amount of the water that has boon imbibed by 
the epidermis, or retained by the skin after a bath, Attempts to 
necertain it by weighing, have not boon successful. The average quan+ 
tity of water lost by the skin in orlinury transpiration in the hour is 
about 26 gramracs. The amount of heat which is stored by the evapora- 
tion of this amount of water, is about 14} caloriea! Supposing we 
make theimprobable assumption, that 100 grammes of water, divided 
equally over 1:5 square motey of the surface of the body, 
within an hour after a bath, on account of the imbibition by the 
‘superficial layer of the epidermis, the quantity of heat taken from the 
bedy in an hour would amount to 58 calories, a very distinct amount, 
if we take into consideration that the whole amount of heat, which « 
‘man weighing 60 kilogrammes loses in the hour, is about 92 calories. 


3. After an indifferent bath, and indeed after any kind of 
bath,an Feircent os test Nalaionin be ree rinaeg 
to external civewmstances, may occur, because the tnerensed 
amount of evaporation from water that has been retained in 
the skin, stoves heat. 

Although most of the baths employed in balncotherapy 
are in the great majority of instances thermally indifforent, the 
thermally indifferent temperature of 932° to 95° is often exceeded, 
or is not attained, and it is worth remembering that the 
relations of parting with heat and production of it, vary very 





} Freoch thermal unite—the amount of heat required to mise the tempée- 
water to 1” centigrade, The French unit ~ 24 of English heat anit, 








Although the description of the thermal 
and hot baths belongs to iydosSetpy, ee Fe 
late its chief paints briefly. 

Risen tat ts ool and cold baths, the ira eee 
Jaw is as follows =— 4 

4. AU researches agree in giving the result, that during te 
the operation of an unusually atrong withdrawal of heat 
from the outer surface, if its intensity and duration dete not 
exceed certain limite, the temperature of the interior of the 
body does not sink, but rises slightly (Liebermeister). 

This fact, discovered by Liebermeister in 1859, and confirmed by 
a series of obscrvations on man (to which Hoppe had called atten» 
tion in 1857 in bis experiments on dogs), isnaw universally received. 
Lisbermeister found that in a healthy man of normal bodily tempera- 
ture, exposed to the operntion of moderutely cold water (temperature 
69°) on the surface of the body during a moderate time, the temper 
ture in the axilla docs not sink, but rether risoe a little. Kernig 
observed the temperature in the »xille remain constant, or rise a istle, 
in n bath of a temperature of 77° to 86° continued for 33 minutes, 
Jiirgensen also showed that the temperuture of the rectum, measured 
during the operation of cool buths (86° temperature, 25 mivutes 
duration), does not sink, but rises slightly, 

On the other hand the temperature even of the interior falls, if 
the abstraction of heat ix of considerable intensity or daration. Thus 
Jiirgensen found, that baths of temperature 482° to O1'S* usually 
caused a mpid sinking of the temperature of the interior, and even that 
baths which only abstract heat moderately, if continued for an un 
usually long time, canse a depression of temperature in the interior. 
Tn most men col! baths of a temperature of 68° to 75° can be borne 
on an average 15 to 25 minutes, before the temperature sinks below 
what it was at the commencement of the bath (Liebermeister). 

5. After the discontinuance of an abstraction of heat, not 

of excessive intensity or duration, during which the tempera 
ture of the body remained constant or even rose alittle, a period 
follows, when the temperature of the body becomes lower than 
it was before the bath (primary after effect, Liebermeister) 
Lo thia stage of cooling succeeds a elight compensating rise of 
the heat of the body (secondary after effect, Jirgensen). 
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‘The primary after offect, or cooling of the interior of the body, 
aftor the heat-abstracting process is given up, is chiefly occasioned by 
the alteration of the circulation after the beth, inasmuch as the con- 
traction of the poriphorul veeols is relaxed, and the mpidity of the 
circulation through the cooled-down periphery increas. By this 
means the mdiation of heat from it is increased, and a depression of 
‘the temperature of the {aterior of the body is 4 necessury con- 
sequence, But this lowering of the internal temperature is partly 
caused, a¢ Liebermeister hax chown, by a diminution of heat produc. 
tion after the bath, ax n compensation for the greutly increased heat 
production during tho bath. 

6. Local abstractions of cold from the skin, in the form 
of cold douches, wet packings, half-baths, &e., are also nat 
followed by any sinking, but rather by a rising of the tem- 
perature of the interior, and therefore may be regarded as 
alight general withdrawals of heat. 

‘We owe to Liebermeister not only the above-described 
researches respecting the temperature of the body, but alko a 
further very remarkable series on the subject of the parting 
with heat and production of it in the use of cold baths, whieh 
throw much light on the heat economy of warm-blooded 
animals. We offer here an abstract of some of his most important 
conclusions, referring for further information to Liebermeister’s 
classical work, * The Pathology and Therapentics of Fever.” 


7. The lows of heat in a healthy man is tramensely in- 
creased in a cold bath, and the amount of loss ia propor- 
tionate to the degree of difference'of temperature. 


If weobserve, in a man who is healthy and not unnaturally stout, 
the loss of heat which lakes place in bath of the duration of 15 to 25 
minutes, it is found that in a bath of the temperature of 93-2° the 
Jews of heat nearly corresponds with the ordinary average loss; in a 
bath of 86° it reaches twice, in» bath of 77° throo times, in a bath 
‘of 68° more than five times the ordinary aversge loss. 


8, The constancy of the temperature of the body in a eold 
bath is occasioned by the balancing both of the lose ani of the 
production of heat, 


‘The ehief circumstances which balance, i,c. diminish, the loas of 
‘heat in a cold bath, consist in the cooling of the skin, by means of 





nevessirily retarded ; fab, in peice FAS 
whence it results that lew than the noemal ah eae 


lates in the cooled-down periphery. 
Tf we consider the enormous lors of heat which the | 


dation sacri tn ow of Sak is 
this assumption, Liebermeister showed that the equalisation of the 
tompornture in the cold bath is not sufficient to explain the conmancy 
of the interior tomperature, and that it must be caused by increased 
production of heat. 


9. Ina cold bath the production of heat is inerensed ina 
marked degree (it is often twice or thrice as much an the 
normal). The production of heat is proportionate to its lows. 

For explanation of this I refor to Liebermeister's work already 
cited. We shall have occasion to examine afterwards, when we some 
toconsider the effect of baths on transformation of thaue, the increase 
of carbonic acid which accompanies tho increased production of heats 





This seems to be the proper place for us to cast a glance on 






the mode of operation of the various mechanisms which regu- 
late heat. production, all the more 80 because in balneotherapy, 
when the operation of bathe as skin stimulants is diseussed, 
various and often uot very fortunate deductions are founded on 
the mechanics of the balance of heat. 

‘The mechanism of the balance of the loss of heat in # cold 
bath is onthe whole intelligible. The stimulus of cold produces, 
partly directly, partly by reflex action (by excitement of the 
cutaneous nerves), contraction of the vessels of the skin. Some 
believe that the reflex contraction of the vessels is greater, if 
the stimulation of its sult or gus contents is added to the simple 
stimulation of the cold of the bath. This union of stimuli is 
supposed by some to produce an excess of stimulation, of which 
the immediate consequence is a remission of the contraction of 
the peripheral vessels. It is self-ovident, that under such cir- 
cumstances the loss of heat in a cold salt bath would be altered 
in an important degree, i.e. increased. But we know of 
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periments which support this view. On the contrary, Lieber- 
mseister’s and Rembold’s experiments with cold brine, and mine 
with warm brine baths of indifferent temperature, show no 
difference in the loss and production of heat, from what occurs - 
in simple water baths. 

If the stimulation of a bath, containing salt or gas, were im 
ite operation equivalent to the stimulus of cold, then one 
should, on entering an indifferent salt bath, perceive a distinct 
chill, and there would be paleness of the skin, effects which 
everyone knows do not occur, 

At is important that we should distinguish very thoroughly 
two different stimulations so wide apart,as the stimulus of cold, 
and that which is produced by the salts or gas present in the 
bath, especially when it is our object to enquire into the opera- 
Hon of the nervous system on the balance of heat production. 

We meet with a greater divergence of opinion in answering 
the question, What are the ways of regulating heat production ? 
There is complete agreement of opinion that the nervous 
system is its great adjuster, The excitement of certain afferent 
nerves is propagated to the brain (the centre of the brain and 
medulla oblongata), and excites there certain centres (centres 
which excite and moderate heat) from which the stimulation is 
carried, according to the laws of reflex movement, to such 
efferent lines of nerves a3 directly or indirectly (by acting on 
certain circles of vesvels) éxercise an influence on the process 
of oxidation. 

Some consider it proved, that the stimulus of cold to the 
cutancous nerves excites reflexly the production of heat. The 
supporters of this view dwell very fairly on the wonderful rich- 
ness of the skin in nerves, on its delicate sense of temperature, 
which, according to some pathological researches, is probably 
dependent on special nerve twigs which perceive temperatare. 
These, according to the views of some, represent the afferent 
lines which reflexly influence the production of heat. 

I cannot hore enter into the numerous, and interesting, and 
also contradictory results of physiological experiments, which 
have been made to determine the seat and the mode of opera~ 
tion of the centres in the brain, which excite and regulate heat. 
‘I must content myself with giving something of whut different 





investigators say about the production and. 
‘the nervous system. 
‘Rohrig bas endeavoured to prove the 


muscles of the ear or into shaved surfaces (2 to 3 Q") 0 

of rabbits. According to Rébrig all skin irritants act in the 
same way, and differences in their action depend only 
intensity of the irritant. If the irritation of the skin waa 
the temperature of the interior was found to sink, while the 
application of mild frritants seemed to incrense it more or less 
‘The rise of temperature (and of course the regulating of the 
normal temperature) is caused, according to Rihrig, by this, that 
cold, like all other sensible stimulants of the cutaneous nerves, 
calls forth reflesly a minute and commonly not recoguisble 
contraction of the striated muecles, which are the most. 

seat of heat production, and that this ocensions the oxidation of 
material containing carbon and the genoration of heat. Weak 
irritation of the skin nerves is said (1) to diminish the loss of heat 
by contracting the calibre of the peripheral vessels and by retard 
ing the respiration, (2) to increase the production of heat by 
reflex contraction of the striated muscles. The ciroumstances are 
more complicated when the skin stimulation is stronger, which 
is attended by a sinking of the temperature of the body, In 
this case, according to Réhrig, the contraction of the peripheral 
vessels i supposed to follow immediately the expansion of the 
vessels caused by the higher stimulation, and thus to induce « 
distinct increase of the loss of heat. Undoubtedly the increased 
giving off of heat would be partially compensated, both by a 
simultaneous excitement of heat production (reflex contruction 
of the muscles) and also by the retardation of the respirution 
and of the pulse, caused by the stronger skin stimulation 
(diminution of the heat given off by the lungs, retardation of 
the circulation); but this compensation would be insufficient, 
and the temperature of the body sinks owing to the abnormal: 
amount of parting with heat. This is not the place tor 

into an examination of Réhrig’s meritorious: 
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ouly remark that experiments on man, with cold baths con- 
taining 2 to 3 per cent, of salt, have shown that the giving off 
of heat, its production, and the temperature of the body are just 
the same in them, as in simple baths of the same temperature, 
and that my experiments with & per cent. baths of indifferent 
temperature (therefore salt baths that ought to stimulate the 
skin) have not led to any different results, as far as regards the 
giving off of heat or the temperature of the body.! 

Wintemitz thinks that he can explain in another way the 
increase, which he does not entirely diseredit, of the produetion 
of heat during its withdrawal. His explanation of the pheno- 
menon is as follows: ‘The skin is supplied with blood only 
(1?) by the lateral and terminal capillaries of the muscular 
system ; and if they contract, the pressure and the amount of 
blood must increase in the muscles. Along with this the 
temperature of the muscular sheath must rise, and thus all 
conditions for the increase of its function are supplied, i.e. the 
production of heat (!?).' While the cutancous vessels contract. 
under the stimulus of cold, a collateral hyperemia of the 
muscles occurs, especially when a reflex contraction of the 
vessels of the muscles does not take place, as is to be concluded 
from the experiments of Hafiz, who was unable to detect any 
contraction of the vessels of the muscles when the vasomotor 
centres were stimulated, 

Liebermeister doubts, on very good grounds, whether the 
regulating of the production of heat according to the loss of it, 
depends principally on the agency of the sensory entaneous 
nerves. ‘We have to seek for the layer which regulates the 
production of heat at a certain depth under the surface, either 
at the inner border of the fatty tissue under the cutis, or in 
‘the euperficial layers of the muscles of the body. The regulat- 
ing layer stands in connection with the regulating central 
organs by afferent nerve lines; and the production is regulated 
by the central orguns through the efferent nerve lines. From 
all experience it appears to be highly probable, that the muscles 
are the organs in which a specially intense generation of heat 


Tahal have an opportunity afterwards of emmining those researches snor0 
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takes psc and which are specially concerned in the negation 
of heat: production * (Liebermeister), 

From what bas been said the following proposition, among 
others, follows -— 

10. is Joncx vemsroke so to the pene a a aaee 


the same temperature, as respecte giving Off oF prodiistiol ef 
heat ov the temperature of the body. 

If we turn next to warm and hot baths, we have only space 
here to enumerate briefly their chief laws. For details we refer 
to the chapter on Hydrothempy, 

11, If the normal loss of heat is prevented by the use of 
baths which warm the skin, or if it is so by the use of baths 
hotter or warmer than the skin, warmth is brought to it from 
the exterior, the heat produced in the body accunvulates, and 
@ rise of the temperature of the body is its consequence. 


‘When the giving off of heat was entirely prevented, the tempera: 
ture rose in a full-grown man about 4°5° in every half-hour (Lieber: 
meister). Ina bath, the temperature of which was kept constant at 
that of the closed axilla, Licbermeister observed a rise in the 
ture of the axilla in 55 minutes of from 99°5° to 102°, In a man of 
the weight of 80 kilos. the temperature of the axilla was under similar 
conditions raised from 99° to 1 '. In hot baths of 104° to 1LEa* 
temperature Mosler observed during the bath a rise in the tempera: 
ture of the mouth to 101°6%, It is self-evident thab the supply of 
heat is much greater in hot baths, than in hot air or vapour anes of 
the same temperature, Further, the staying in dry hot air is more 
easily borne, and raises the temperature of the body less rapidly, than 
staying in hot air saturated with steam, The rapid increase of the 
temperature of the body in a vapour bath is a familiar fact. ‘To give 
only one instance, Bartels has seen the temperature of the rectum of 
‘o man of 51 kilos,,in a vapour bath of 127-4°, rise in 10 minutes from 
100°4° to 104°". Inn vapour bath of 1 the temperature of the 
same individual rose from 1004° in 8 minutes to 103°, and in 30 
minutes even up to 107°(!) Schleich, Jurgensen, Schuster, and many 
others have made similar observations on the incrense of the tempern= 
ture of the body in hot baths. 


‘As to the condition of the tompernture of the body after 
warm bathe, sufficiently long-continued observations have led 
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eye hegre Serer kr pe goog 
the bath, there succeeds a corresponding period tS Sesisplte. Ae 
law of compensation descriliel by Tiirgonsen applies here 

NAM URe ol ea eee 
tions, respecting the conditions of the production of heut in warm and 
hot baths, In warm baths of the temperature of 96° to 95°8°, and 
Issting 36 minutes, in which the temperature of the body scarcely: 
ro, Kernig found on the avernge of six experiments the production 
of 1-06 calories in the minute, while the normal production of heat 
hy the person experimented on had been with reference to. his 
weight 15 caloric. But wo must not from so imperfect an experi- 
‘ment draw the positive conclusion that there really was o diminution 
cof heat. in this case, though it is probable enough. 

It is difforont, again, if the loss of heat in warm or hot baths is 
provented in such a way that a considerable riso of the temperature 
of the body is induced. In that case even a slight increase of the 
production of heat takes place, as Licbermeister has convincingly 
proved by experiments. 


2. Oreration or Barus ON CHANGE OF TIS8UE AND OX THE 
EXcretions. 








‘The opinion is universally spread and is deeply rooted, that 
change of tissue is influenced in an important degree by the 
use of different kinds of baths, and that in this is to be found 
a large portion of the physiological and therapeutical effects of 
baths. We mect everywhere with remarks and laudatory ex- 
pressions about * mild excitement,’ or * powerful stimulation of 
change of tissue.’ If we endeavour to examine more closely 
‘on what fact those phrases about change of tissue rest, we find 
that they are almost entirely derived from the changes which 
are observed during bath cures in the weight, in the appear= 
‘ance, in the physical condition, and in the feelings of the 
yatient. We also very often ascribe to bathing and to drinking, 
what in the most favourable cases is the result of a very intri- 
cate complex of enuses. Among these, bodily exercise, altered 
diet and mode of life, climatic and psychical factors, occupy an 
important if not the first place, 

We are almost entirely without adequate observations 
the whole change of tissue during the use of cold 











and warm simple baths, ax well as of mineral bat! 
tions in which the strict, indispensable conditions of : 
ment on change of tissue should be observed, 

On the other hand, we have a series of oxact | 
into the changes which take place in the excretion: 
other of the products of change of tissue, ie. of 
and of urea, during the use of cold, warn, and hot 
‘These researches have enriched our knowledge of the direct 
influence of cold and heat on the process of the formation of 
carbonic acid and the decomposition of albumen. We mast 
here also confine ourselves to the more prominent facts. 

12. The cold bath, as well as all procedures which dise 
tinetly increase the loves of heat (cold sponging and sits bathe, 
uncovering the body in cold air, &c.), produce an tnerease of 
theexeretion of carbonie acid, andl also of its production. The 
‘increase of this is proportional to the increase of the loss of 
heat, i.e. the production of hent. 

This fact has been elicited and fully proved by Lieber= 
meister by numerous experiments on men, with the help of 
the respiratory apparatus constructed by him. Even in a bath 
of 90°3” the excretion of carbonic acid was a little greater than 

i in really cold baths of 6a-4" it 
normal amount. 


| to a diminution of 
of the consumption of 


Tavosg the temperature of the bather is kept nearly eom= 
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stant in cold baths, the production of heat, the excretion of 
carbonic acid, and probably the consumption of oxygen are in- 
creased the more, the greater the loss of heat, proportional to 
the degree of cold, is. 1f, again, in cold bathe the temperature 
of the bather is considerably reduced, as is the case when there 
is an excessive abstraction of heat or excessive duration of the 
bath, the excretion of the carbonic acid and the consumption of 
oxygen sink along with it. 

It is farther highly probable that the law of compenation 
applies to the excretion of carbonic acid for some time after 
the cold bath—ie. that, for some time nfter the bath, the ex- 
cretion of carbonic acid renvains under the normal amount. Tn 
that case the amount in the twenty-four bours of carbonic acid, 
might be the same on days with cold baths, as on days without 
them. 

‘The increase of the excretion of enrbonie acid, and indeod 
its production in the cold, have been observed by all who since 
Liebermeister have made accurate observations in this direc~ 
tion. I refer only to the experiments of Rohrig and Zunts on 
rabbits, of Colasanti, and Dr. Finkler on guinea-pigs, of Duke 
Carl Theodor on the cat, ns well as to the very important re- 
tearehes of Carl Voit on the operation of the temperature of the 
surrounding air on decomposition of the organism of warm~ 
blooded animals, 

13, Theincreased decompositionof non~nitrogencus matters 
in the animal body wider the use of cold baths, is caused by 
the effect of the cold on certain nerves of the periphery; Uhere ix 
refleely an increased conversion of fat, caused by the action 
of the cold (C. Voit), 

‘There appears to be at present general agreement concern= 
ing this proposition, and also no less, that the reflexly in~ 
creased change of tissue takes place, chiefly in the muscles, 
Various experiments of Rohrig and Zuntz, Pfliiger and Cola- 
santi, of Samuel, C. Voit, and others make it impossible to 
doubt the soundness of this conclusion. 

If the stimulus of the cold of the bath reflexly increases the 
conversion of fat and the production of carbonic acid, the ques 
tion, important for balneotherapy, arises, whether other stimul- 
ants to the skin, such as the salt or gaseous contents of a bith, 
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are in a position to exervise a similar effect on the conversion 
of tissue, 

Paalzow, a scholar of PAliiger’s, observed after the application 
of a mustard poultice to a tied up tracheotomised rabbit, with- 
out any increased muscular movements of the creature, an 
increased excretion of curbonic acid and an ineressed consump- 
tion of oxygen, but could observe no such effects from the 
application of baths rich in carbonic acid. It follows from these 
experiments, that to produce a reflex increase of conversion of 
tissue, it requires a strong stimulant to the skin, and it is a 
question, whether the salt or gas baths usually employed in 
balncotherapy, can be regarded as such, Réhrig and Zant= 
found that when they dipped a rabbit in a 3 per cent. rea elt 
bath of 96°8%, there was a greater consumption (15*3 por cent.) 
of oxygen, and a grenter formation (25 per cent.) of carbonic 
acid, as compared with an equally long stay in a simple water 
bath of the same temperature, In the salt bath, the amounts of 
the oxygen taken up, a8 well as of the decomposed carbonic 
acid, exceeded the amounts got in the simple water bath of the 
same duration by double, while in the concentrated salt bath 
they rose still higher, Thus the accelerition of the oxidation 
kept pace with the increase of skin stimulation. 

As far as we know, no complete observations that are not 
open to objection, have been made in man, on the exeretion of 
carbonic acid in full baths containing ealts or gas. The ex- 
periments of Liebermeister and Rembold, who found that the 
production of heat in a 2 to 3 per cent. salt bath took the same 
course us in n bath of simple water of the same temperature ; one 
own experiments with 5 per cont. indifferent warm baths, whieh 
also showed no difference as to the loss or the production of 
heat in them and in those of plain water; and finally Paalzow’s 
above-mentioned experiment with a carbonic acid bath in mb- 
bits, render it probable that, 

1d. The stimulus of the salt or gas of the mineral bath 
usnally employed in balneotherapy, is commonly too weak, 
unless perhaps in the case of a partiowarly sensitive skin, to 
‘increase reflexly the conversion of fat and. the production of 
carbonic acid, as the stimulus of the cold of the bath may do, 

‘There are no observations on the production of carbonic 


a | 
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‘acid in man in warm and hot baths. In the lukewarm bath, 
which diminishes the loss of heat, without perceptibly raising: 
the heat of the body, there is most probably a diminution of 
the excretion of carbonic acid. ‘This conclusion might hare 
been drawn from the earlier experiments of Vierordt, Letellier, 
G, Lehmann, Barral, E. Schmidt, and SandersFan., But the 
researches which were carried on in Pfliiger's laboratory by 
Rohrig and Zuntz, Colasanti and D, Finkler, showed quite 
‘specially that the excretion of carbonic acid and the consump 
tion of oxygen diminish in the higher temperature. The 
slight diminution of heat production in a warm bath, whieh 
was observed by Kernig (sec above), agrees perfectly with these 
important results, 

But if the temperature of the body is considerably increased 
in a hot or a yapour bath, then an increase of the conversion uf 
tissue takes place, with increase of the excretion of carbonic acid 
and of the consumption of oxygen, just as,on the other hand, 
both are diminished when the temperature of the body is con- 
siderably reduced in a cold bath. 

We have many experiments eoncerning the relations of the 
conversion of nitrogenous constituents of the body during the 
use of various simple and mineralised baths, but few of them an- 
ewer to the requirements demanded in modern times of a well- 
conducted experiment in the conversion of tissue. It isobvious 
enough—nevertheless it has been overlooked in many of the 
experiments hitherto made on this subject—that we have not 
to do with the analysis of urca only, that at least an ogdblity 
of the excretion of nitrogenous matter, obtained by 
& suitable regulation of the food taken, before we can think 
of proving the influence of bathe on the breaking “down of 
albumen. 

15. The decomposition of allwmen, iv. the excretion of 
urea, is aot altered ina cold bath, unless the temperature of 
the body is considerably lowered by it, | 

Liobormeister found, in experiments which he made in the years 
1859-60 on the question whether the quantities of urea excreted are 
altered by grost withdrawals of heat, that they use no evident 
increase of the excretion of urea in men living alike and on like diet, 
piconet Resta eanenens'es hen el iia eo 
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tomperatares produced no change in the excretion of ures, Voit's 
experiments also do not show any observable increase of the con+ 
sumption of albumen in the cold, as compared with the mean tem- 
perature of 60°8*, ‘It is, however, probable that when there isa 
lowering of the animal heat, there is a decomposition of albumen 
along with o decomposition of fat, as is shown by the marmot in 
hibernation, when we have to consider the conditions of the decompo- 
sition in the cooled-down cells’ (C. Voit). 


‘The warm bath has therefore no effect on the decomposition 
of albumen, as long as the temperature of the body is not 
increased by it, But it is different when it is #0 incrensed, 

16. The hot or vapour bath, d:c., which inereases the tem- 
perature of the body, occasions an increase of the excretion af 
ured, ie. an increased decomposition of the constituents of 
the body which contain nitrogen. 


Bartels observed in men, the temperature of whose bodies bad 
boon temporarily raised artificially by vapour baths, an increase of 
the production of urea, which lasted for some little time after leaving 
the vapour baths, Naunyn too also found the amount of urea 
increased in dogs whose temperature had been artificially mised, 
G, Schleich bas finally setiled this question bya series of most careful 
experiments, He discovered « marked incrwass of the oxeretion of 
urea on days, when the tempersture of the body was raised to 108° 
and more, by means of hot baths This continued in a slight degve 
for some days after the hot bath, and was suceeded by « compen. 
ratory decrease of urea, Schleich's results are the most eertaln, 
becartse the peron experimented on was, by a uniform diet during 
the 90 days' period of the enquiry, kept in a tolerably satisthotory 


condition of nitrogenous equilibrium. 


17. It is in the highest degree doubtful whether the influ 
ences, which have been above described, of the cold and warm 
baths on the conversion of albumen, and the excretion of 
urea, ave altered by the use of salt or gas mineral bathe, 


‘There is no want of experiments which ascribe to mineral bathe 
special affects, Le. such ne differ from thoes of ordinary water bathe, 
on the change of tissue, While the great majority of these so called 
experiments on change of tissue, do not answer tho moxt primitive 
aoquirements of researches which are s0 difficult and whieh require to 
much care, Flechsig has bestowed much pains (in his researches ou 
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the mode of operation of lukewarm iron and simple water baths) on 
the chomical analysis of tho ingosta and of the fluid and solid excie- 
tions, The gaseous baths coald not be reckoned, owing to the want 
ofa suitable oppartue, He did not content himself with the known: 
elementary composition of the various articles of nourishment, and 
with the quantitative indication of the most important constituents 
‘of the urine and the finees, bat undertook the unnecessary trouble of 
analysing to their clement, what was taken in as well 6 whab was 
given ont, 

It is evident that the certainty of hiv conclusions is not increased 
by this method, and wo cannot be surprised that many of this 
author's conclasions rest on figures, which may be by no means free 
from errors of observation. The whole method of Flechsig's experi- 
ment alo was not one, which could prove anything about the alten 
tions in the change of tissue produced by the use of lukewarm 
baths, It is euificiont to remark, that Flechsig for the first five 
days analysed all ingesta und egesta (gnscons ones excluded); then he 
took daily for two weelcs a simple water bath, or during the other 
fresh series of experiments an iron ono, and be allowed hisamount and 
mode ef nourishment during this two weeks’ period of bathing to depend 
on his appetite. ‘Three days after the last bath, he commenced again 
tho analysis of tho ingexta and of the uid and solid excreta, and he 
continued this for five days, Tho differences thus found, i.c, betwoen 
the first and the last analysis, ho set down to the operation of the kaths, 

I do not think it necessary, after what has been said, to examine 
the special offsets which, according to Flechsig, lukewarm plain and 
lukewarm iron baths have on change of tissue. 

If we review the influence, which has been above deseribed, 
of cold and warm baths on the change of tissue, and if we 
observe that cold baths increase the conversion of fat, that hot 
baths, which raise the temperature of the body, increase the 
conversion of fat as well as the decomposition of albumen, tho 
question now suggests itself, whether this influence of cold and 
hot baths on change of tiswue ia also in a position to produce 
therapeutic effects in pathological conditions, ie. in diseane. 

‘This question can certainly not be answered in the negative. 
If it is the object to subdue the tendency of the system to put on 
too much fit, then cold and also hot baths, which increase the 
conversion of fat, can come into useful operation. But the use of 
‘the baths must be supported by a corresponding change in 
diet and in mode of life, by increased bodily exercise, by # pure 

ra 





ing. 

It is possible that the influence of cold and 
the change of tiseue may be also worthy of consid 
peutically in another point of view—namely, on the 
(no doubt a far from proved one) that pathological: 
the boy (exudations, hyperplasins, new formations, &e.) are 
more easily drawn into solution (i.e. increased change of tissme) 
than its fluid or solid normal tissues, If the increased 
sion of fat produced by cold or hot baths, would extend 
the fats contained in pathological products, exudations and new 
formations ; if the increase of the tempernture of the bedy by 
the use of hot forms of baths, would favour the conversion of 
those albuminates, which are constituents of pathological pro 
ducts, in a higher degree than the conversion of the uormal 
albumen of the organs and of the circulation—then, indeed, 
the therapeutic value of cold and warm baths could be theo- 
retically explained, and its cause be made plain. 

I do not doubt the probability of this being one day proved, 
‘but until it is #0, T cannot formulate what T have said, into a 
positive proposition, I must submit one less favourable to the 
claims of balneotherapy. 

18. Inasmuch as most of the bathe used in 
are in most cases thermally indifferent, the influences which 
hawejust been described of cold anc hot baths on change of tissue 
—that is, the excretion of carbonic acid and of wrea—do not 
coma within their sphere. Such baths muat be regarded simply 
as indifferent, all the more so, becwuse the degree of alvin stimu- 
lation which these bathe produce by meana of their contents te 
salt or in gases, ie usually too slight to influence im any 
marked degree the processes just mentioned, (Comp. Prop. 17.) 

‘Accurate observations on thissubject, conducted in a way not 
open to objection, are urgently wanted. 

It will be of course understood, that in what has just been 
said, it is not pretended to say that the change of tise 
influenced by baths of indifferent temperature, whether: 
or of mineral water, When in the course of a beth 










Such a body may bave become by the bath cure 
richer in albumen of the circulation and of the organs, and 
richer in fats and salts, and may at the sune time bave become 
poorer in water. But we are not permitted to assume, merely: 
from the simple observation of increase of weight and of better 
state of nutrition, that this effect has been caueed by the bathing, 
that the bathing has of itself, or by its contents of salt or gas, 
‘powerfully stimulated, increased, altered, and modified the 
change of tissue,’ to use one of the flowery expressions of 
Talncotherapy. We know that numerous factors co-operate 
with the bathing or drinking cure, among which the dietetic, 
the climatic, and the psychical are at least as important as the 
drinking or bathing. Nevertheless we cannot @ priori deny 
that baths containing salt or gas, even although they are 
thermally indifferent, may by their stimulation of the cutaneous 
nerves possibly influence the finer processes of change of tixsue 
both directly and indirectly, the last by influencing the secre- 
tions, the distribution of blood, the movement of the lymph, &e. 
But this remains only an @ priori possibility, until either the 
reverse is proved, or some stringent proof is adduced that mineral 
water baths do in one way or other influence tissue 

‘What we have remarked respecting the influence of baths on 
change of tissue, applies equally to the phrases used with such 
confidence in balneotherapy, a ‘powerful excitement of blood- 
making,’ * beneficent vivification of the blood mass,’ * blood 
moulting,’ and the like. If by such phrases it were only 
intended to say, that in the course of bath cures the pale and 
sickly look of many patients alters, and gives place to a better 
colour of the skin and mucous membranes (for, as faras L know, 
balneological literature does not contain any actual blocd analyses, 
not even any counting of the solid blood corpnscles or exact 
determinations of the amount of hemoglobin), there would not 
be so much to say against such expressions of a simple fact. But 
the unwarrantable conclusion is often drawn from these phrases, 
1 this or that bath is able to exercise such a powerful influence 
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on the quantity or quality of the blood. Hen 
the factors of cure, their smallest part (mo 
stand for the whole. In this way, going on wit 
of conclusions, one at last arrives at the desired 3 
fron or the mit. of the baths produces that, wh 





Many e 
much as the bath operates as a cleanser of the skin, opens: 
“rpc acragperglertypimdsoe a 

old opidermis scales, and makes it more pliant, 
especially the salt and yas containing ery 
the veesels of the ekin and aagments the tow of blood to thes 
people are apt further to conclude, that it can alter the 
Seat in dae ta oe 
‘Rokrig made experiments on the yield of carbonic acid and of water 
through the skin (to which we shall have to return) by imtreducing 
the arm airtight into a tin box a metre long. ‘This showed that the 
yield of carbonic acid by the skin is subject to considerable variations, 





rubbing ip oon ‘of minatand) 
ad a itn crane af the escent acs 
Interesting though these experiments of Réhrig are, still we cannot 
attach any itnportance to the increased excretion of earbonic arid by the 
akin during or after simple or skin-stiwolating baths, nob evem when 
wwe learn that this increase may amount to 50 per cent’ ‘The yield 
of carbonic acid by the skin, even when doublel, ix bat = wey 
trifling one when compared with that of the lungs. Tho eurbonia 
acid given off by the skin in twenty-four hours amounts, 
to Scharling, to about 10 grammes, or according to Aubert te 
grammes. Tis therefore only sbout the, fyth prtot Gar ante 
lungs. The respiratory function of the skin is soslight, thata. 
See at i tooo ernolion of coctanes nal ee 
dn amount, can bave po physiological or therapeutical importance 
My description of the influence of buths on tissue 
will naturally conclude with the question, of their 
operation on the excretion of water through the 
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kidneys, and also on the exoretion of the solid constituents of 
the urine, urea excepted (the behaviour of which has already 
been shortly described). 

As long as the body is in a bath, the evaporation of the 
water from the parts covered ceases. People have thought that 
they might attribute to this suppression of ‘a weighty function 
of the skin’ a certain importance. The evaporation of water 
from the skin under normal conditions usually amounts, on an 
average, to 600 grammes per day. Lf we assume a visit of one 
hour's duration to the bath, and neglect the small amount of 
water which evaporates during it from the portion of the body 
not immersed, the quantity of water that remains behind, along 
with the diminution of the watery perspiration, amounts to 25 
grammes! It is plain that such a suppression is really of no 
importance, and all the more so, because the organism is able 
by deeper and more frequent inspirations, and by an increased 
secretion of urine, to free itself easily of the amount of water 
supposed to be retained. 

As heat becomes stored by the evaporation of water from 
the surface, many think that the suppression of this fanction 
in the bath, can make a considerable alteration in the heat store 
of the system. Here too the simplest calculation shows the 
extravagance of such an assumption, If in one hour 25 
grammes evaporate from the skin, the loss of heat that accom~ 
panies it amounts to 14°5 calories, while the whole normal loss 
of heat per hour fora man of the weight of 60 kilos. amounts 
to about 92 calories, But the lows above mentioned of 26 
grammes of water per hour, can be easily made up by an 
increased respiration. 

On the other band it cannot be denied, that there is an in- 
creased! evaporation of water from the skin aftera bath. We have 
shown above (sce p). 261) that in this way the loss of heat may be 
increased, it being naturally premised that the loss of water from 
the lungs, caused by altered mode of breathing, is not diminished 
in the sume proportion in which the cutaneous evaporation i 
increased, has, in the experiment already mentioned, 


miduced proof of the increased evaporation of water from the 
a bath. He found that after a warm fall bath of 
i ‘water from the skin of an arm was increased 

q 
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to nearly double the normal amount. No doubt a portion of 
this increase may be ascribed to the imbibition of water by the 
most superficial layers of the epidermis, and also to minute 
quantities of water being retained in the furrows and ridges of 
the skin, The cleansing of the skin also, and the opening up of 
numerous closed sweat pores and sebaceous follicles, possibly 
contribute to facilitate the perspiration. The process may also 
be assisted in no small degree by the fact that baths, especially 
hot and skin-stimulating ones, quicken the circulation of the 
skin by the expansion of its blood vessels, increase the quantity 
of blood and turgor of the skin, and thus afford favourable 
conditions for the increase of the cutaneous perspiration. 


Daily experience shows that vapour baths and hot dry baths (hot 
air and hot sand baths), different envelopments of the body, Roman- 
Irish baths, and sweating baths may increase very considerably the 
giving off of water hy the skin by the mode of perspiration. The 
loss by perspiration may in a vapour bath of half an hour's duration 
amount to from 500 to 800 grammes. If the sweating induced by 
vapour haths be kept up and increased by the heat of the bed after it, 
the loss by perspiration can easily reach 3 to 5 pounds in 2 or 3 hours. 
(Mest of the literature on this subject is to be found in Lersch, 
“Fundamente d. prakt. Balneologie,’ p. 232 ff. Compare also Rohrig, 
«Physiologie der Haut,’ p. 47 ff) 

19, The exeretion of curbonic acid by the skin (a trifling 
amount certainty) continues ina bath, while the evaporation 
of rater from the immersed portion of the body is stopped. 
Arter a bath the amount of both exerctions ia increased. The 
poration of tater appers to be especially abundant after 
rari aid sken-stmulating baths, While the increase of the 
cutaneous exertion of oanbonic acid is quite unimportant, 

nereused yield of wu 1 bath iaay distinctly favour 
parting with heat, Hot pour aid dry butks are able to 
woonsidenabic aniowrts of touter Fria the body by the 



















re inmumenble and offen contradictory experiments 
ex the intluence of ditterent: hinds vf dwths om the urine, the 
BANTTY of iT passed, its sper and its constituents. 
As te the amount of wa after the bath, numerous 
experiments were firmerly made rgunting it, under the 
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notion of thus caleulating the amount of absorption of water in 
the bath. 

20. Directly or shortly after the bath, the cold as well as 
the warm one, the flow of urine is often temporarily increase, 
without the whole flow of urine within the 24 howre being 
dnyluenced observably. The specific gravity of the urine 
passed after a bath as often a little lexs, but itis higher after 
hot baths, which increase the secretion of urea. Sweating 
baths occasion a diminished diuresis, with stronger concen~ 
tration of the wrine, It has not been proved, and it is not 
“probable, that in this respect mineralised or gaseous baths 
operate differently from those of simple water. 

It would lend ua too far, and would be needless, to name here the 
namerous observers who have made experiments regarding ‘the 
Pe ee ta aie ence ca ean 

Homolle, Merbach, L. Lehmann, Neubauer and Genth, Valentiner, 
Niebergall, Alfter, Clemens, H, Nase, Waller, Willemia, Rohrig, and 
others observed, as the diroct effect of various baths, an increase of 
diuresis, usually of urine of lighter specific gravity, Falk and 

disputed those amsumptions, Beneko too found that after 
m bath in the North Sea less uring was secreted. Berthold and 
Seiche found in baths of 99°6° and more, a decreaze, in baths of 96-8°, 
an increase of the quantity of urine, and others also admit that the 
incrwase of diuresis is particularly sensible after cokl baths, The 
experiments of Koloman Miller agree with these observations; be 
determined, in shaved dogs, the amount of urine which was emptied 
directly from the ureters (from each separately). Miiller applied « 
special registering apparatus, which made it possible to count the 
pumber of drops every 5 minutes. Under the iniluence of cold 
{cold applications, cold showers of water) the seeretion of 22 drops in 
the minute, increased by 5 to 11 drops. The application of heat in 
the form of eatoplasms and pouring wator of tho temperature of 104°, 
caused a similar diminution of the amount secreted, Rubbing and 
stimulating applications had no effect, Very different modes of 
explanation are current respecting the eause of the increase of diuresis. 
Formerly it used to be regarded as astrong proof of the water-absorb- 
ing powor of the skin. In this no one nowadays belioves, Others 

that the dioresix was vicarious, and was the consmuence of 
the loss of water through the skin being stopped in the bath, Simple 
[peat gute imgereithin Gene Inve opp with momo mi 
st be quite inappreciable. Some have appraled with more casse 





to the nervous system, and have considered | 

the kidneys to be caused reflexly by the berets 

Delieve that skin-stimulating baths 

Se a dinralin’ of wich theca os kee 
Delieve that the call to make wator is increased after the b 

reflex increase of the innervation of the detrusor western, 
explanation does not tuke into necount the increased amour 
Finally, some call in the greater blood pressure, which: 

specially by the cold bath, and think that it causes the e 
amount of urine. Again, others meume that the contraction F the 
vessels of the periphery in a cold bath causes an ‘the. 
blood vessels in the interior and in the kidnoys, and that the inereasod 
circulation in the kidneys augments the amount of their secration, 
I noed not enter now into a critical examination of all these opinions, 

and tho, leas s0, because oxpnrimonts up to he promeiaeneonenn 

cekss phe beyond duh the lavas of Minas eet 

gna, and minoral water bathe. Ae I have no experiments of 

on this subject at my command, E have merely followed the 

‘of the majority in formalating Proposition 20. 

Tt ie still n widely spread opinion, that the urine pnssed aftr 
protracted warm and nlvo after cold baths, in distinguished by a 
smaller amount of acid, that ite reaction is often neutral, or even 
alkaline. Brtconnot's (1833) views to this effuet were confirmed: 4 
Homolle, Willomin, Amussat, Sticker, and Ziilzer. 
the view of the last three, urine after baths of am BT" tose 
whether they were of distilled water or contained alkcalion oF achda, 
Jost its acidity the more, the longer the duration of the bath wns, or 
if it was renewed at short intervals. According to Amunsat also the 
alkalescence was the greater, the longer and the warmer the bath was, 
Since a weighty clinieal authority has accepted the assumption of the 
alkaline reaction of urine, after frequent and long-repented warn 
baths, the opinion has been protty widely received. “Nevertheless 
its acemracy is far from having been proved ; it is indeed very doubt 
ful, Some oxperinients of mine, h aball be detsiled im snother 
place, have taught mo, that the acidity of the urine after vapour baths, 
and also after baths of 96-8° to’ nd of 30 to 45 minutes’ duration, 
cithor remain the sume, or rises or falla vory slightly. T also could 
not detect uny decrease of acidity, far less any alkaleecence, of the 
urine, in owes of skin affoctions when the patients wore kept for di 
in lukewarm water of 95° ta 96°8°. Rohrig could never discover ; 
alkaline reaction of the urine after baths continued for hours 
hot mweating baths. Salt baths gave Just. ax negutive rei 
which Murray Thomson had already shown that they 
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an alkaline reaction of the urine, I therefore do not consider it 
necessary to enter on the attempted explanstions of this diminished 
acidity. I may mention only as a curiosity, that some have attri- 
‘buted it to an increased secretion of the ‘acids of the sweat,’ We 
know in thos days, that the acid matters of the swoat are fatty 
acids of the decomposed sebaceous secretion, and therefore do not 
come direct from the blood, 

We have no want of assumptions respecting the influence of 
cold and warm simple baths, and those containing different salts 
and gases, on the amount of the excretion of urea, uric acid, 
chlorides, phosphoric acid, &c. The little that is certain, which 
we know, as to the influence of baths on the excretion of urea, 
has alrendy been detailed. If we examine further what in 
addition is known on the influence of different baths on the 
amount of the excretion of the normal constituents of urine, we 
arrive at the conclusion, that although attempts have been 
repeatedly made to solve this diffieult question (by Beequerel 
and De Laurés, Nenbaver and Genth, Walter, Clemens, Alfter, 
L. Lehmann, and many others), yet the investigations ap to 
the present time have been conducted after so defective 
methods, and fulfil so little the conditions neceseary for exact 
experiments on change of tissue, that their results do not afford 
aioquate proofs of any kind. 

We conclude this chupter with a proposition summing up 
what we have said above, 

21. The assumption that the wrine takes on an alkaline 
reaction after long-continued warm baths of simple seater, or 
of water méineralised az one pleases, is not proved, and is 
doubtful, Apart from the increase of urea, which is produced 
by the use of warm bathe which raixe the temperature of 
the body, we do not know with certainty of any injluence of 
baths, whether cold or warm, whether simple or containing 
salts or gases, on the amount of the excretion of the individual 
constituents of the wring, 

3. Ixetvexce or Batps on THe CincuLaTioN aNo THR 

LIRATION,' 


self-evident that cold and warm baths influence the 
the blood in the body (in the periphery and inthe. 
‘of this bs giver abore, pp, 255-04, 





‘This is one of the most ii 


Important protecti 
ineresse of the parting with heat, snd fepeeiepia | 
‘We have aleeady shown that this protection ia not adequate ala 
pfeservo the constancy of the temperature of the interior throughout 
Se bath. 





The Peripheral contraction of csenee Ae Toe aes 
Gums! of a cold bath, and remits somewhat in 
course af it. 

Ta the caso of unusually long duration or of excossive cold of tha 
bath, relaxation of the vemels succeeds their over-stimulation, and the 
quick sinking of the heat of the interior of the body isthe consequence 
of this. The bluish red colour which the skin assumes after 
Tong baths, and also after cold ones, indicates « retardation of the 
cireulation, with a simultancous expansion of the peripheral vessels, 
and is explicable by an expansion of the capillaries, while the arterial 
twigs leading to them, and the venous ones leading from them, are 
‘still im @ state of contraction. The bluish red colour of the skia 
under these cireumstances, may alto psrhaps be caused by the tone of 
the vemels having fallen off; for the expansion of tho vessels, simply 
considered, quickens the cireulation only if their tone continves to 
koop ap, if the rhythmical waves of contraction, which promote the 
circalation, continue and assist the ciroalation. 

‘As respects the cause of the contraction of vessels under the 

jon of cold, it is partly the direct influence of cok on the 
vessels of the skin (arteries, capillaries, and veins), partly a reflex 
infaence, inasmuch as tho stimulation of the sensory nerves by cold, 
is tranemitted through the medium of the nervous centre of the vessels 
by the vase-constrictors to the smallest cutaneous arteries 


24. A bath hotter than the shin produces an expansion of 
the entaneous vessels, which is recognised in the increased 
rednew and turgescence of the skin. The relaxation of the 
veseels in a teurm bath often lasts several hours after the bath 


= 
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‘Many are of opinion that the alterations in the peripheral cireula~ 
tion induced by the stimulns of cold or of heat, may be increased or 
modified by the skin-stimulating substances (salts and gases) which 
are simultaneously present in the bathe, But in a cold bath the 
thermal stimulus supersedes everything else so completely, that the 
operation on the vessels is defined solely by the degree of eold and by 
the duration of the bath. If the salts und guses of a bath were in a 
position to operate like the stimulas of cold, i.o, to excite contractions: 
of the vessels of the skin, then we should have to observe the interest 
ing phenomenon, that the skin would present the same appesrance in 
‘an indifferent warm salt or gaz bath as in a cold one, which is not the 
case. If the salt und gas contents of a cold bath were early to induco 
an ‘ over-excitement ' with relaxation of the cutaneous yersels, then the 
course of the giving off of heat, of the temperature of the body in a 
cold salt bath, must be emontially different from what it is in «simple 
water bath of equivalent temperature ; bat observation speaks against: 
this (compare p. 265). On the other hand the gas or salt constituents 
of baths appear not to be without some influence on the expansion of 
the peripheral vessels, inasmuch us such baths often elicit a much 
greater redness of tho skin (expansion of tho capillaries), than is 
usually observed with baths of plain water, 


25, The vessel-enpanding after-operation of cold baths, 
and the vessel-expanding operation of warm baths, appear to 
be increased by the saline and gaseous contents of the bath, 

We have an unusually large number of observations re- 
specting the behaviour of the heart’s action and of the pulse 
in baths of various temperatures (half, fall, sitz, vapour bathe, 
douches, &c.) We need not wonder if the results tum out 
often to be contradictory, when we consider that the frequency 
of the contractions of the heart is determined by psychical 
influences, by the state of attention, by bodily movement, by 
frequency and depth of the respiration, by the internal tem- 
perature, by the individual irritability, &e., and varies within 
pretty wide ranges. The alterations of the frequency of the 
pulse, observed in cold and warm baths, lie within those ranges, 
‘and a careful observer will often not. be able to say, in investi- 
gations of this kind, whether the mall alterations of the beat of 
the pulse which have been noticed, are attributable to the bath 

of to other circumstances. 

26. The greatest number of observers are of the 





that the cold batk sna proce «ha 
tractions of the heart. 


Without going into dotails regarding the often. ¥ 
‘exporiments made on thik subject, T merely point ont 

Rostan, Marteau, L. Lehmann, , Ache 
Lilienthal, Diemor, Weisskopf, Fleury, Sieveling, Tonea and J 

son, Beueke, Braun, Minnich, Jakob Matcard, Sclinelios, Pleniger, 
have observed  loworing of the palae frequency in evel and in cold 
baths (full bath, half-bath, site bath). Others, as Daavergne, 
Niebergall, Duriau, Debey, Bicker, have found the first action of a 
old bath to bo an inereasn of the pulse froquony, of longer or shorter 
duration, which is followed by a gradual retardation, when the pulse 
falls even below the normal standard. Kirejetf could not detoot any 
effet on the pulse frequency in a witz buth of from 716° to 752% 
Kernig found regularly, in baths of 95°, a diminution of heats in the 
course of the bath, According ta Benake a warm brine bath of 87-8" 
to 89-6° causes wn immediate sinking of the number of bests, which is 
followed by a long increaeo of froqnency after the bath, which often 
Tnsts half a day,? 

While, therefore, there is almost universal consent respect- 
ing the gradual retardation of the pulse ina cold bath, opinions 
differ respecting the behaviour of the pulse at the commence- 
ment of the application of cold. It is very obvious, but is not 
always remembered, that in this the shock of the cold peyehi- 
cally and the preceding movement (stepping into the bath, 
Ke.) exercise an influence on the frequency of the pulse. 

frequency of the pulse ix increased, in correspond- 
ence with the increased ‘ti hi of the body, in baths of 
ai 





al 
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Almost all observers have arrived unanimously at this conclusion, 
as Ch. ara: , eonelig, Sve Aiea Meer s 
HL Richter, Berthold and Seiche, Poitivin, Marteau, Prey, and many 
others. We call attention particularly to the observations of Kernig, 
that careful investigator. If he kept the bath constantly at the tem 
perature of the axilla, an imerenso of the pulse from £0 up to 96 beats 
took place, along with an increase of tomperature from 98-7 to 100-6"; 
‘3 cold shower of water then caused a rapid sinking of the pulse to 72 
to 76 beats. 

28. There is no perceptible influence ow the beats of the 
heart, and no effect worth mentioning on the distribution of 
Wood in the body, from the use of thermal indifferent baths, to 
swhich clase most of those applied in balneotherapy belong. 

We could scarcely expect any alteration in the distribution of the 
Blood from the mechanical pressure on the portions of the body 
fomersed, which we shall have afterwards to notica, 


29. On the other hand thermally indifferent baths, con- 
taining salts and gas, may, by their stimulations of theakin, 
act like mild epispastics, and occasion a slight expansion of 
the vewsels of the periphery (hyperemia of the skin). 

Opinions respecting the after eflects of cold and hot baths on the 
frequoncy of the pulse differ extremely, Tt is probable that there 
exists « law of compensation for this condition also, because un 
alteration of the pulso in an opposite direction usually succoods, n 
Tittle time after the bath, to the increased or diminished pulso fre- 
quency in warm or cold baths. It need scarcely be said, that this 
compensatory operntion mny be checked, or may be made unobservable, 
Ay other circumstances which influence the frequency of the pulse in 
the opposite direction (rest, bodily exorcise, taking nourishment, 
mental activity, hour of the day, &e.) 

‘Some observers are inclined to extend the period of the alterations 
ef the pulse to many hours after the bath. Thus Benoke believes 
‘that the pulse frequency after a salt gascous bath of 878°, taken im 
the morning, remains distinctly incroased even till midnight, Ber- 
thold and Seiche conclude, that the pulse frequency induced by warm 
baths, does not subside to its normal state till 4 to 7 hours after. 
Dauriau thinks that he hax regularly observed an increase of pulee 
frequency oven a day after the hot bath. On the other side there aro 
Aumerous observations which would prove, that the altered frequenay 
Seeerrae cn Soren warm balk, charges fx the’ Re oe 





Conversely, the expansion of all the cutaneous blood vessels 
in a hot full bath (vapour bath), or also after a protracted eald 
‘bath, is followed by « reduction of the mean blood pressure, if 
this process is not at the same time supported by an increased 
tone of the circle of vessels shut ont from the expansion, or by an 
increase of the energy of the heart contmctions. It is entirely 
erroneous to assume, as is so often done, that the blood pressure 
is also increased, whenever contractions occur in an extended 
circle of vessels, from the stimulation of sensory nerves. Tn- 
fluences of this kind, which increase the blood pressure, may 
be entirely compensated by atone of vessel that diminishes the 


pressure, and also by simultaneous alterations in the energy of 
the heart contractions, 

Some further concluded, ‘as every stimulation of the 
eutancous sensory nerves, wi of it 
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Griitzner and Heidenhain showed, besides this, that different 
kinds of skin stimulation have very different effects on the 
arterial blood pressure, Electrical and chemical stimulation, 
also cauterising the skin, were often not followed by rise of the 
blood pressure, while a very distinct increase of it was observed 
after slightly touching or blowing on a portion of skin. Painful 
stimulations (such as those which Robrig almost always made 
‘use of in his experiments on rabbits) appenr to act quite differ- 
ently on the vasomotors, from tactile excitement of the 
entaneous nerves. Latschenberger and Deahna found that 
stimulation of uniform atrength of the sciatic, often repeated 
with interruptions, although it at first increased the blood 
pressure, afterwards had the opposite effect. The results of 
experiments with electrical stimulation on the nerves of sens 
tion are equally discordant, It is well known that V. Bezold 
was the first to prove that the stimulation of sensory nerves, as 
well as of the skin, produced augmentation of blood pressure, 
with increase of the frequency of the heart’s beats, In this it 
remained a question, whether that increase was not solely ocea= 
sioned by the augmented blood pressure. Lovén observed, on 
stimulating sensory nerves (N. auricularis, N. dorsalis pedis), 
a diminution of the pulse frequeney, increase of blood 

and contraction of the arteries Asp, on the other hand, found, 
on stimulating sensory nerves (sciaticus), an increas of the 
frequency of the heart’s beats. Hering and Kratschmer ob- 
served, on stimulating the trigeminus, ® great retardation of 
the pulsations of the heart, with little or no increase of blood 

ire. 

Besides this, Snellen and Lovén showed that the stimula- 
tion of sensory nerves sometimes at once produced reflex dila- 
tation of the arteries, The existence of these vessel-dilating 
(depressor) nerves was proved by the researches of Eckhard, 
Schiff, Vulpian, and Goltz, Ostroumoff showed that, in elec- 
trical stimulations of the sciatic, » part of the vessels (those 
‘of the abdomen) contract distinctly, by which inereare of blood 
pressure, and of the energy of the heart's contractions, is pro- 
duced, while, at the same time, the cutaneous circulation is 
inerensed by the active expansion of the veseols of the skin. 
‘Tho depression of the temperature of the interior, on stimulate 
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depends on this. 
Oswald Naumann was one of the ne (1689) a 
stimulation of the skin hasan important influence on the heart: 


and the activity of the blood verele. He found that relatively 
weak (electrical) stimulations of the skin produce contraction 
of the vessels, and strengthen the heart's contractions, * : 
rate the circulation, while strong stimulations have exaetly the 
opposite operation in these three respects. Naumann was the 
first who proved in man, by the pulémanometer constructed by 
him, that electrical and other stimulations of the skin at first 
increase the frequency and the height of the pulse, but after 
wands reduce them. Réhrig has made an immense number of 
experiments on the behaviour of the heart's action on stimu~ 
Jation of the sensory cutaneous netves. Confirming Nan- 
mann’s results, he found that even slight stimulations of the 
skin (they consisted of dipping the ears of mbbits in spirits of 
mustard, of cutaneous farndisation with weak currents, of the 
application of pieces of ice to their ears, &e.) induce a 
contraction of the small cutaneous arteries, along with an 
increase of blood pressure; that, as a consequence of this, 
owing to the increase of resistance, the heart is excited to 
accelerated puleation, but at the same time (in this differing 
from Naumann) the energy of the heart's contractions is 
diminished. Strong stimulations, on the other hand (as smear= 
ing the ears of the rabbits with oil of mustard, strong faradisa- 
tion), produce at once, in consequence of the reflex stimulation 
of the vagus, as Rohrig belicves, a considerable reduction of 
the frequency of the pulse, at the same time (here too dis- 
agreeing with Naumann) a distinct diminution of the energy 
of the heart's contractions. Winternitz, who applied the graphie 
method to determine the frequency of the beats of the heart, 
observed an acceleration of the heart's action always to follow 
the application of ico to the nape of the neck. ‘If the cold 
was kept applied for a long time, or soon after its operation for 
« short time, the number of heart contractions wus reduced.” 
‘The degree and the duration of the increased frequeney of the 
heart's action differ, according to the sensibility to stimulation 
of the person experimented on. 
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Tn the cold baths which are used in balnectherapy, no 
doubt, only the reflex action of the pressure (at all events at 
the commencement of the bath) affects the peripheral vessels, 
which action proceeds with contraction of the vessels, increase 
of blood pressure, augmentation of the frequency of the heart's 
pulsations. But the last, phenomenon soon falls into the back= 
ground, and makes place for a retardation of the pulse. ‘This 
occurs at a time when the temperature of the interior of the 
body has not yet sunk much, and therefore cannot be occasioned 
by the influence of the colder blood on the ganglia of the heart, 
as Was once assumed, 

SL. It remains undecided whether the * cutaneous stimula- 
tion,’ which mineral buths supply, by means of their salt or 
gaseuws contents, to the nerves of the skin, is sufficient to excite 
refleely the centre of the vasomotors and of the vagus, and to 
ingluence the distribution of the blood and the frequency of the 
heart's pulsation. 

At all events, too much importance must not be ascribed to 
this influence. The marked redness of the skin, which is 


observed after long mineral water baths of indifferent tempers 
ture, would indicate a vessel-dilating influence of the salts and 
gases held in solution by the waters. The question whether 
there is here a primary excitement of the vaso-depressor cantre, 
or whether it is preceded by a reflex action on the vaso-pressors, 
cannot be answered. 


Hite eitieacting ot Uke verte cicelatig fa the patphacy mate 
the influence of cold, local or general, manifests itself, as is well 
known, in the superficially lying arteries, by their pulse becoming 
amallor and often even disappearing. Reversely the paleo becomes 
fullor, larger, and the volume greater, in a hot bath. Sphygmo- 
graphically tho voascl-contracting effect of cold manifests itself in» 

of the up stroke, in « distinct diminution of the 
wave, also sometimes in increased plainness of the oscillations due to 
elasticity, phenomena which point to increased vesel-tension, Tho 
aphygmographical picture, of the dilatation of the arteries in a hot 
Wath, is the roverse of this, It is marked by a long and steep 
systolic rise, by an inereass of the force and depth of the back stroke, 
when there is an approach of the pulse to dicrotiam, 

G, v. Liebig examined sphygmographically the pulse 4 an hour to 
i} hour after a lukewarm bath of 95°, of 30 minutes’ duration, 
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found n fattening of th ap ad a dippmrance () ofthe meray 
‘wave, and he explains this by the contraction of the yesels of the 
small axtories, following the bath. 

‘The contraction of peripheral vessels in cold, and their dila« 
tation in hot baths, naturally alters the distribution of blood in 
the body. The vessels lying more internally are dilated in cold, 
contracted in hot baths, The experiments of Sebiiler show how 
prompt this effect is. Hw saw the vessels of the pia mater of 
rabbits immediately dilate when he covered their bellies with 
cold compresses; by the application of warm compresses the 
opposite effect was produced. Full baths had a much more 
intense action. It is certain that this was not the result of a 
reflex action on the vessels of the pia yater produced by cold, 
for the following among other reasons, that the stimulation of 
sensory nerves occasions, us Nothnagel has shown, the contrac= 
tion of the vessels of the pia mater. Winternitz has made 
many interesting experiments, after the method invented by 
Mosso, with the help of a plethyemograpk connected with a 
writing apparatus, He showed that cold lessens the volume of 
the urm, heat increases it; that the volume of the arm of the 
person experimented on increases on his entering a cold sitz 
bath, and again jishes on the application of a warm 
Dath. 


We cannot declare a priori that the changes which take 
place in the distribution of the blood, in connection with cold 
and warm (local and general) ‘bathe, may not be of nae them= 
peutically. At the same time we are far from following the 
extravagant conclusions, pro 
basis,’ which some hyd: 

Certain practically lon, 
baths arise, from a 

effects of baths on the 
indication of them a 


ration of the heart, in 
in tuberculosis, excessive 


It cannot be disputed that the increased or diminished supply 
of the blood to the skin, which can be prod nay 





ens 
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be therapeutically of use in certnin of its diseases, and as little 
that baths which temporarily render the internal orguns rela~ 
tively anwmie, at the cost of the peripheral surface, may 
possibly operate favourably in conditions of disease whieh are 
accompanied with hyperemia of the internal organs. The 
altered distribution of the blood may also sometimes influence 
favourably the movementa of the lymph, the secretions, the 
finer processes of change of tissue, the absorption and the 
decomposition of pathological products. But there is no 
question, that clinical observation must finally pronounce on 
those therapeutic conclusions which have been drawn from 
physiology. Whatever it rejects as indifferent, or even as in- 
jurious, cannot be accepted merely on physiological grounds. 
Wherever there is a contlict between physiological and clinical 
‘experience, there is always some faulty physiological interpreta- 
tion, or some defective view of the nature of pathological 
processes. Many examples of this might be adduced, some of 
them taken from the domoin of hydrotherapy and balneotherapy. 
When we observe that simple physiological facts are pressed 
too far, in order to support wide-reaching balneotherapeutic 
eoncluzions; that, on the other hand, this or that, not even very 
exactly observed, case of sickness, which experiences benefit 
during u bath cure, leads to no less extravagant conclusions 
respecting the efficacy of the baths that were employed, it 
would almost appear, as if many specialists in this branch of 
medicine, had paid far more attention to the study of physio- 
Jogical handbooks, than to clinical self-instruction. 

We must gnard against over-valuing the effects of baths on 
the dilatation of vessels, and the distribution of blood, an the 
frequency of heart contractions, and on the blood pressure, We 
are warned against this, when we reflect that all these actions 
are of @ transitory nature, that their secondary is often the 

- opposite of their primary action (expansion of the vessels follows 
‘contraction, and the reverse), and that numerous other incidents 
of daily life, such as exercise, nourishment, psychical exertions, 
change of temperature of the surrounding air, &c., influence 
the distribution of blood, and the changing action of organs, in 
like way, and often in as many and powerful ways as cold and 
rn 
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In place of many examples T must here content: 
‘Wo read in a recent work on hydrotherapy, which 
eredit, sine oe semen oot peniheiey foundation, that cold shower 
act advantageously in heart diseases, with muscular 

Pepe dopey, beaten they Hiortast! The laste 
the sortie system by contmetion of the vosels, in consequence of 
which it is further coneludod, that diuresis will be increased and will 
overcoms the dopey. I need searcely point ont the erroneousness of 
such an explination. If, when there ix a musculurly insullicient 
heart, which is not able to overcome the normal obstacles to the cir- 
culation (as the dropsy and othcr signs of a retarded circulation prove), 
still greater obstacles are presented to it by extensive contruction of 
the arteries, how en the circulation be in sale ay AcolernEaR ae 

lieved! There is indeed abundance of obstructions in those cases ; 

is power to overcome them that ix wanting. Furthor, is arterial 
contraction synonymous with increase of blood pressure? The latter 
only occurs in such a caso as has been cited, when at the mame time 
‘the tone in the collateral dilated circle of vessels is kept op, and when 
the energy of the heart contractions ix increased proportionally to 
the total of the increased resistance. 

On the other hand we learn, very recently indeed, that lukewarm 
or cold bath, and espocially salt hatha rich in earbonio acid (the 
author ix here pleading like Cicoro pro domo), are a ‘tonic of the 
first mnk for weakened hearts.’ ‘The author was in the fortunate 
position of being able ‘to prove in many cares, within a fow days, 
distinct and progressive diminution of the weakenod action of a pathor 
logically enlarged heart’ by the use of such baths. ‘The brine bath, 
‘through the operation of the vayus, compels the heart to slower 
and more powerful contractions.” It is furthermore laid down :— 

Every greater occasional acti of a muselo produces an increase 
of substance in it, asin the instanco of the muscles of a gymnast, or 
the muscle of the arm in a smith. Although the bath indacos a state 
of ‘general contmection of the vessels,’ yeb there is no observable 
increase of blood pressure, and for this reason : * becans the 
laries gain time to cover by their expansion the loss of space, in the 
same proportion as the largor vessels leading to the musoles suffer by 
their reflex contraction (!).’ In this way, not only is the heart's laboar 
increased, but even lightened (!), in spite of the ‘ general contraction 
of vossols.’ ‘The salt bath furthor said, operates like digitalis, 
which also increases ‘the work of the heart and blood vessels," and 
strengthens the heart, by producing lers frequent and more power- 
ful contractions. ‘In this way only is the really tonic operation 
intelligible which digitalis, after success during temporary F 
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‘often leaves behind it for monthe and years (1), This is only 
specimen, by way of 


example. 

If indifferent warm or cool baths, simple or salt baths, should act 
favourably on muscle weskness, and on an inguificiently working heart, 
this nay happen, either by their regulating the action, or by a lessening 
‘of the resistance, or by an increase of tho energy of the heart's con- 
tractions. The last effect, same supposed, Ree Roe 
‘obstucles of the circulation being increwsed—for instance, by increased 
contraction of vessels, That would react sa stimulus on the left von- 
tricle, and would increase the force of its contractions. In this way 
the heart musclo would be strengthened, like every muscle tho activity 
‘of which is increased. But what may be quite true of a healthy biceps, 
does not necessarily apply to the diseased muscle of the heart, with 
fatty degeneration and altered in its conditions of nutrition and in- 
pervation, The result of repeated appeals to a heart, which is nob 
able to overcome oven the normal obstructions to the circulation, 
ia a quickly setting in exhaustion, with increasing dilatation. It ix 
different if the cool cimple or salt bath is to act na a regulator of the 
heart's activity, the possibility of which has not yet been shown by nny 
proof, If it were in that way possible to bring a heart, which was 
arhythinic, and woaring itself out in unusually frequent and frultlens 
contractions, ton more regular and a» slower action, im that ense the 
syutolo would be prolonged and more yielding, the emptying of the 
ventricle would be completed, the diastolic pause lengthened, and 
along with that the removal of the fatigue products favoured, and the 
nutritive condition of the heart's musoles improved. ‘The consequence 
of this would be an increase of the muscular hypertrophy (already 
oxisting indeed, but which had become ingufficient), in order to com- 
pensate the obstructions, A muscle, it is known, gots sooner wearied, 
when it raises to the exmo height a smallor burden in short intervals, 
than when it raises « heavier one at longer intervala, 

+ It cannot be denied that heart cases with compensated valvular 
defects, and othors with temporary insufficiency of heart (muscular or 
‘functional’ insufficience), may become in a certain sense improved, 
indeed in case of simple muscular inaufliciency may ke actually cured 
at the most different baths, as also at climatic stations, under the 
‘operation of the favourable factors of a cure life. 

With respect to the influence of baths on the respiration, 
the most important question, which we haye already considered 
in passing, is that regarding the relations of the excretion of 
carbonic acid, It will therefore be enough to describe briefly 
the influence which baths exercise on the frequency and depth 
of the respiration. 





‘It is well known that on stepping into 
when we are subjected to cold affusion, we have, alo 
the feeling of ‘shiver,’ a feeling also of diffenlty of | 
‘The first. effect of the sudden and unexpected ap 
cold to us, and also of other intense or painful 
the skin, is the drawing of a long inspiration, which, if 
pnied by pain, may deepen into an inspiratory sigh. 
height of this sudden and deep inspiration, there occurs 
momentary pause of respiration, with closure of the glot 
a very short time, when it uncloses again ; then follows a long- 
drawn expiration, when there is pain, often amounting toa groan. 
Tn children we have, instead of this, another expiratory aet, that 
of crying, which is interrupted by occasional short, although 
deep, inspirations, The often over-praiced favourable effects of 
cold affusion, in overcoming collapse and atelektasis, are fre~ 
quently rendered nugatory by this. The mueh longer lasting 
forced movements of expiration in erying, destroy 
the good effects of the deeper inspirations, as the cyanotic 
of children after such processes shows us. 

The just described operation of the stimulus of cold does not 
always set in exactly in the came way. ‘The momentary stimu= 
lation of cold does not always produce a deep inspiration: it 

he bres thing, and this according to 


of respiration ; in other eases 


ee? of cold may, therefore, also have 
ther stimulants of sensory 
when the feet are tickled, to 
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‘were not occasioned by psychical excitement. It was seon at the 
same time that the portion of skin which is wetted is nota matter of 
indifference, Wetting the walls of the chest acted most powerfully, 
‘The water could, as Falk believes, have acted here only ax a mechan- 
ical stimulant, because cold water and water of the temperature of 
tho blood, both produced like results, Schiff observed that mechan- 
ical pressure on certain portions of the skin, on the cutaneous nerves 
of the ear, the neck, or the chest, lowered the frequency of the 
Dee ee ee 
occurred in place of expiration, 

According to Rohrig, all skin stimulants act alike on tho 
tion, and retard it. When he covered up narcotised rabbits in a 
water cushion filled with iced water, great dyspnona first set in, followed 
by # gradual diminution of the frequency of respiration, 1f Rohrig 
smeared the inside and outside surface of the muscles of the car with 
croton oll, cantharides of}, spirits of turpentine (which Rohrig regards as 
waild stimulation), then retardation of respiration eet ix. The same 
happened after more severe stimulants, but more intensaly. Rubrig, 
ws we have ssid, is inclined to attribute retardation of the brexthing 
to all kinds and strengths of ekin stimulation. 

My own experiments on the volume of air expired under different 
cixcumstances show, that there is no such rule universally trae, 
When I suddenly moved « rabbit from a temperature of $36 to ane 
of 0°5*, itappeared, in this bath of cold air, that the energetic applica- 
‘tion of cold to the skin caused a considerable increase ef the frequeney 
ef the respirations, Tho volumes of the breath rose to more than 
double, and indeed the depth of the acts of respiration was incrensed 
even more then their frequency. In another experiment the frequency 
of the respiration remained almost the me, while the depth of it, 
tmeasured by volumes, increased distinctly, These facts, being in con- 
‘tradiction with tho results of later observers, indaced me to subject to 
‘& new examination the question how cold, and especially cold baths, 
‘sot on the frequency and on the depth of respiration, Those experi- 
ments will be detailed at length in another place, In ane case an 
incipient retardation of the respiration ahowod itself ou immersing a 
rabbit in water of 53:6? temperamim, Afler 10 minutes a slight 
inerease of tho frequency of the acts of respiration was observed, The 
volume of breath was increased about 25 per cent. during the bath of 
15 minutes. 

Tf the stimulus of cold is long continued, as in a cold bath, 
an deceleration of the acts of respiration, with visible increase of 
their depth, in many cases succeeds the initial deepening and 








and frequency of the acts of respiration. 


‘The accounts given of tho behaviour of respiration in cold baths 
are very different. Johnson observed in many experiments with cold 
‘tuths an increase of the frequency of respiration ; Lilienthal observed 
the same in cold site baths. According to Duriau noold bath retards 
the respirution, Bechee apuic, and Vicchow als, Sovnd the eeptialios 
aceolerated ina cold sea bath, According to Daavergne the 
tion is at first quick and short, later deep and slow. Vierondt was: 
the first to show that the number of respirations in cold air, in which 
tho improssion of cold on the mucous respiratory surfaces has to be 
considered, is somewhat greater than in warm; my experiments on 
rabbits, mentioned above, ehowed the same, If the intense eperation: 
of cold lasts long time, an increasing retardation of the act of respira- 
tion occurs. ‘This is especially the ease (along with gradual diminution 
‘of depth) when the temperature of the body of the animal experimented 
on is considerably reduced. 

L. Lehmann observed in sits bathe of the tempemtune of 93° to 
96°8°, also in warm thermal and in ordinary baths af 824°, a diminu- 
tion of tho number of tho acts of respiration, a phenomenon which 
degina slightly doring the bath, and which reaches its highest 
an hour after the bath, always presupposing that the body has ‘been. 
kept in a state of rest. 


While the alteration of the rvspiration (in frequemey and 
depth), at the beginning of a bath, is undoubtedly 
on the stimulus of cold to the sensory nerves of the skin, the 
inerease of the volume of the breath in the course of a cold bath 
is chiefly to be referred to the increased generation of carbonic 
acid, Very different views had been formerly entertained re- 
specting the connection of the phenomena. Inasmuch as the 





CIRCULATION AND RESPIRATION. 200 


quintity of carbonic acid given out in a certain time varies to 
a very copsiderable extent, according to alterations of the fre- 
queney and depth of respiration, as the experiments of Vieronit, 
Losen, Berg, C. Speck teach, it was further concluded that the 
increased excretion of carbonic acid in a cold bath was coca 
sioned entirely and solely by the increase of the volume of 
respiration. L, Lehmann, for instance, still thinke that he can 
draw such an inference from his experiments. According to 
him, we have not to do with an increase of the production of 
carbonic acid ina cold bath, but with an increased excretion of 
the carbonic acid, normally formed ond present in the body, 
which is called forth by the increase of respiration. ‘The error 
of this view is apparent when we take into consideration the 
circumstances of the parting with, and the production of, beat 
in a cold bath, and the considerable increase of the same, wloag 
with the circumstances of the carbonic acid. In addition to 
this, Licbermeister has proved, by experiments and by caleula- 
tion, that intentional increase of the movements of respiration 
cannot increase the temperature of the body. It is also diffi- 
cult to reconcile with Lohmann’s assumption the fact, that the 
excretion of carbonic acid goes on increasing for a little time 
after the cold bath, and only gradually returns to the condition 
before the cold bath, or to one lower than it, while the cause 
of the altered volume of breath is removed with the cessation of 
the stimulus of cold, 

The question may be asked, on the other side, whether the 
increase of the volume of breath in the cold bath fs not the 
cause of an increased supply of oxygen, and of combustion in 
the body. Since the researches of Voit, Pfliigor and his scholars, 
it has been pretty genorally accepted that the cold induces the 
increase of the carbonic acid, not exclusively by increased re= 

movements (a small amount of the increased 
tion of carbonic acid must be set down to the account of the 
increased activity of the muscles of respiration), It was Voit 
especially who long ago, by his researches in change of tissue, had 
arrived at the conclusion that the movements of rerpiration do 
not determine the amount of the consumption of oxygen and 
of combustion in the animal body, that rather, on the contrary, 
the respiratory movements are determined and regulated by the 
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consumption of oxygen in the tissues, and by the amount of 
the combustion in the body. 
33, Nothing is known of any alteration of the 
or the depth of respivation in indifferent warm batha. 
quency of respiration is in baths of and above the temperature 
pnts (expecially in vapour baths) increased, proportion= 
ally to the increase of the denperature of/tad Sai and of the 
production of carbonic avid, 
“Most obeerversagreo that the frequency of respiration isin a marked 
degroo increased in warm damp air, and still more in vapour baths 
care Ritter). The mme was observed in warm and hot baths, and 
in such as raised the temperature of the body (Schmolkes and Seiche, 
Frey). Wiegand and Mareard alone found the reverse—namely, a 
retardation of the respiration in vapour baths and warm baths. Kirejeff 
observed no altoration of the frequency of respiration in warm and hot 
baths, Lorech thinks that there is an acceleration of respiration, even 
when the lungs are excluded from the yapour of baths, as in some 
vapour box baths, ‘The respiration in hot dry air baths appears to be 
different from that just deveribed in hot vapour and moist air baths, 
Hunter observed in it oppression of the chest, which lod to diminished 
frequency of respiration, Oesterlen found the number of respirations 
in the pereon with whom he ¢xporimented, in a chamber heated up to 
143°6°, remain normal. Fordyce and Tillet said thesame. The results 
of Magendic’s exporimonts are in contradiction ‘to thi, He observed 
greatly acceleratod ry ur i 
pigs when he shut 
ese creatures, when brought inte dry warm 
seoenay oes 
‘Bot when there was 


whick they contain, ta not 
in a position tor fluenced the Frequency or the depth of respira- 
tions, 


4. Invivexce or Bats ox rae Nenvoos System. 
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tho expansion or contraction of vessels, the pulse frequency, and 
the mechanism of respiration, referred to the sensory nerves of 
the skin, as the organs the thermal arid mechanical stimula- 
tion of which produces the influences just, mentioned. 

The cold and warm bath also acts no less powerfully on 
different functions of the central nervous system, Our daily 
increasing knowledge of the influence of the peripheral nervous 
system on the most complicated processes of the organism, (L 
mean the phenomena of magnet and metal therapentics of 
trunafert, the wonderful observations on hypnotised subjects), 
allows us to conjecture that the stimulation of the skin, pro- 
duced by various simple or salt and gas containing baths, even 
when it is far below the measurement of ordinary sensation, 
may influence the central nervous system and the organic 
functions under its rule. Some of these influences are known. 

35. Their influence on certain common sensations, and on 
the activity of the brain, are among the operations of cold 
and warm baths that can be proved 

Experience has Jong taught us effects of the bath whieh 
can be therapeutically applied with distinct purpose, The 
sprinkling with cold water of persons who have fainted, or are 
apparently dead, excites not only the respiration, but the psy- 
chical functions also, and accelerates the return of consciousness. 
Th many cases of coma, az in typhoid, in meningitis, in stupor 
of insane persons, cold affusion operates similarly. 

36. A cold bath of short duration (cold douche and affu- 
sion) acts, as ‘vivifying’ and refreshing, produces a sense 
of feeling well, a certain degree of impulse to muscular 
action, and « certain lightness and satisfaction in carrying 
it out, 

‘These operations of cold, which everyone has experienced in 
biz own person, are, no doubt, toa certain extent muscular sensa~ 
tions, which at present cannot be completely explained. ‘The cold 
tath has the same enlivening influence on the mental activity, 
the psychical power of work, and the desire for intellectual labour. 
But all these influences of cold are by no means certain or to be 
determined beforehand. The opposite may occur. When we 

wearied by mental or bodily activity, when the number of 

molecules, and so the sum of our stored-up tension, 
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is sunk by previous labour below a certain point, 


only act fora moment asa stimulant; but this 
nature, and leaves behind a greater diminution of the diss 


end ideal uae 
and has, as its consequence, a lowering of the bodily temperatare, 
a long-lasting incrense of heat production, and an increased 
conversion of nitrogenous substances. 

87. Prolonged warm baths, hot and vapour baths (ali of 
which, it is known, increase the temperature of the body, the 
frequency of the pulse and respiration, the excretion of carbonic 
acid, and the conversion of substances rich in nitrogen) usually 
act as relaxing, tiring, and causing sleep. 

‘Of this operation also it must be id that it is by no 
meane uniform, The very opposite of the expected result may 
occur. Thus warm baths in the evening, a short time before 
going to bed, although they are wearying to me, yet prevent 
my falling asleep, and disturb my sleep. Everyone who bus 
made experiments with patients in bath procedures will admit, 
that individual relations here play #n important part, that the 
operation of the bath on one and the same individual is not 
always the same, or rather that it is different at different hours 
of the day, and ent at the same hour on different 
days. It is not lecided how the bath comes to have this 
tiring, sleep-inducing influence, Increased change of tissue in 
the muscles, increase 


tind. by the application 
monotonous, regul 
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excitability of the subcortical centres, and makes the man 
overtaken by sleep, a reflex automaton, All these aids of sleep 
can here be but cursorily alluded to. 

38. The exciting or depressing influence of cold and warm 
baths on the activity of the brain, may be sought in a rqlex 
injluence on the vessels of the brain, produced by the thermal 
stimulus of the seasory cutaneous nerves. 


Nothnagel showed that electrical stimulation of the sensory 
ewtaneous nerves produces reflexly contraction of the vessels of the 
pin mater, ‘This was oonGrimed by bis scholar Krauspa Aeconting 
to Schilller’s researches, application of cold to the skin immediately 
produces expansion of the vessels of the pin mater, which laste during 
the cold bath, and after it, makes way for a contraction or a changing 
condition of them. Revervely, a warm full bath almost always 
duces a powerful contretion of the pia mater vessels, which is followed 
by a ‘sbort’ expansion, either during the bath, if it be a protracted 
one, oF aftor it is over, On thoother hand, acold sponge laid directly 
on tiranch of the cutaneous nerves produces at once contraction of 
‘the pin resol, and on the corresponding side of the brain ; while, 
again, s hot sponge at once produces expansion of the pia veselson the 
samo tide, an observation which is in contradiction to the law of the 
uniformity of the uction of qualitatively different nerve stimulations, 
Schiller is inclined to consider the expansion of the pia vowels in a 
colil, and their contraction in a warm bath, as secondary or collateral 
actions of the alteration of the calibre of the cutaneous vessels by the 
baths. While cold contracts the peripheral veesels, its further conse- 
quenee is the expansion of the pia veswls ; the action of the warm 
bath ix just tho revers, We may therefore propose the following 
hypothesis. The long-continned cold hath, ax well as the warm and 
hot bath, oceasion @ marked relaxation of the peripheral vessels, = 
relaxation which lasts for a considerable time, ax the appearance of 
the skin after such baths shows. The expansion of the peripheral 
sphere of circulation occasions secondary anstia of the brain, and on 
this depends the werrying and sleop-producing effect of such bathia 
The stimulating, exciting sction of a cold bath of short duration, 
which shows no after influence on the calibre of theperipboral vesels, 
‘may be occasioned by the temporary incrnase of the amonnt of blood 
in the brain, if the removal of the fatigue products, the repwrntion 
of nutritious matter, and the restoration of the dissociated molecules 
re favoured by it, 

T aall not enter on the discussion of the many objections that 
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may be taken to such hypotheses, and to their being grounded om 
‘on rabbits. 

The sleep-producing effect of slight monotonoas tactile stimula 
tion oun eenroely, as Heidenhain shows, depend on any reflex influence 
(contraction) of the brain vessels, for Heidenbain was uble to throw 
into a hypnotic state a person (or * modinm "), during the expansion 
of the vessuls of the head under nitrate of amyl. 

Tneed not enter on the hypothesis, that the ealming and deadening 
sensation offact of protracted warm baths, is dependent on the swelling 
of Kruuse's terminal nerve knobs, or Meissner's corpuscles of touch. 
foeling, causod by the imbibition of water, as Heymann and Krebs 
believe, 


89. Reflex and eramp-like contractions of voluntary and 
of involuntary muscles cun be lessened and removed by warm 
bathe. 

Under this head comes the eminently pain-removing, and 
often curative, action of prolonged warm baths in cramps and 
colies of the intestinal canal, in obstructions from gall stones 
or urinary calculi; in colice of the bladder, kidneys, or uterns ; 
in gpnam of the sphincter of the bladder, in stmngulations of 
hernia, and in tetanus. Their operation in such eases may 
be explained in various ways, Either it isa question of obstruc- 
tion of reflex action, when the stimulated cutaneous nerves act 
in obstructing the reflex action, proceeding from the spinal 
column; or the circulating vessels of the 
periphery, produces relative anemia of the spinal 
column, and in this’ 
the reflex excitability 
influence of heat, 
which are involv 

40. Lukewa 
pheral ends of | 
different nerve cent 

A stage of feeling 
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a bath, According to Truube, it is the relaxation of the cuta~ 
neous vessels in a warm bath, which induces the giving off of 
heat and cooling after it. 

41. The stimulus of cold on the sensory cutaneous nerves, 
in a cold bath, often excites reflex movements. 

For instance, a cold bath frequently produces evacuations of 
the bladder and of the bowels in typhus patients, who are in a 
semicomatose etate. This depends on a reflex excitement of 
cin a nae ieee Iiabe err 8 
ment of the ano-epinal and vesico-spinal centres. The 
application of the catheter in typhus has become less frequent, 
since the cold water treatment has been introduced, because it 
acts, not only indirectly by keeping the sensorium free, but 
also directly by the reflex action of cold on the emptying of the 
bladder. Movements of the uterus, of the gall ducts, and of 
the ureters can be excited by cold baths, just ax the peristaltic 
action of the digestive canal, and the action of the bladder. On 
the other hand, an excitement of the centre of the nervi 
erigentes, along with priapism and voluptuous feeling, often 


oceurs in a warm bath. 


‘The various qualities of sensation of the skin, the sense of touch 
{measured at the smallest deviation of the points of the compans at 
which double sensation ix recognisable), the fooling of pressure, the 
fineness of the sense of feeling, and of the sense of temperature, are nll 
altered by hot and cold baths. Experiments hitherto made in this 
direction, are not sufficiently numerous to warrant positive conclusions, 
Of all these influences, the best established is the anssthesinting effect 
of cold, or of high degrees of heat (Weber). Temporary application 
of cold, necording to Winternits, heightens the excitability of the sense 
‘of touch ; a short application of heat has the same effect. Basch and 
Diet], as woll as Jakob, found increased entancous sensibility after 
lukewarm baths containing carbonic acid, Santlus arrived at the 
same result by using salt baths, 

J. Stolnikow, in his researches on the alterations of the sensibility 
of tho skin, in the healthy man, by cold and warm baths, came to the 
condusion, that warm baths of 101-75° to 106:2°, and of 10 to 20 
minutes’ duration, make the songe of feeling moro acute, while cold 
baths of 68° to 75° deaden it. ‘The favournble offect in many cases of 
pruritus cutaneus of prolonged warm baths shows, that they can also, 
nder some circumstances, lower tho excitability of the entanceus 

VOL. IV. x 
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nerves. But somotimos, ax a exso just observed hy me sl 


‘icterus, 
had her painful itching of the skin greatly improved by cold bs 
whon warm ones had failed to give relicf. 

The influence of baths on the neryous system, and on the 
orgunie functions depending on it, is not nearly cleared up, 
either physiologically or therapeutically, by what has as yet 
been brought forward (in this and the preceding ante 

42. On the contrary, it is probable, that cold and warm 
baths, by their influence on the nervous system, have various 
other actions on the economy of the organa, which wp to this time 
are unknown tous. Such action may possibly influence the 
secretion of various glands (the salivary glands, the gastric 
juice, the liver, the pancreas, de.), the absorption in the diges 
tive canal, the motion of the lymph, the trophic centres, and 
through them the more intimate processes of tissue change. 
It is possible, that the old well-grounded belief of the aly 
sorption-producing power of baths, in exudations of the most 
different natures aud seats, of the action of baths in certain 
anomalies of nutrition, in amemins, chronic catarrhs, paralyses, 
neuralgias, and numerous other chronic complaints, may rest 
on the foundation of such delicate, but as yet unknown influ 
ences, 

Indeed, we may in these days even entertain the question, 
whether baths thermally alike, but chemically different, really 
have any specific actions, a question which has fallen much into 
the background since the doctrine of skin absorption has been 
overthrown. When we see that a few slight strokings of the ekin, 
or passes, can obstruct the interior activity of the brain, and 
turn the person experimented on into a reflex automaton with 
no will of his own; when we find that even waves of sound in 
speech, conveyed by a funnel to definite hypnotised circumfer= 
ences of skin, cause the person to repeat the sound (a perfectly 
wonderful and scarcely credible connection between the sensory 
cntuncous nerves and the centre of sound); when we hear that 
repeated slow stroking over the skin of the left side of the erowa 
of the head prodnces aphasia, and further a paralysis-like 
dition of the extremities, and of the face on the right 
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entire loss of the sensation of temperature in the : 
half of the body, and total colour blindness of the right eye; 
when we find that the aphasia ecases when strokes are made 
on the right side—these, and many other hypnotic experiments, 
indicate relations of the sensory cutaneous nerves to the centres 
of imagination and of sense, which not long ago were not even 
dreamt, of, and were considered by everyone to be impossible, as 
coutmulicting certain fundamental laws of physiology (I refer 
only to the doctrines respecting the organs of construction). 

If we add to this the remarkable fact, that certain anges- 
thesiag of the skin may be removed by placing on the skin 
special pieces of metal, we need not wonder if bath specialists, on 
the analogy of such phenomena, have of late been proclaiming 
the specific action of baths containing carbonic acid, soda, lime, 
sulphur, and iron, that in this they appeal to the elever hypo- 
thetic attempts to explain metallothcrapy made by Schiff: just 
Ad certain metals influence specifically tle cutaneous nerves by 
their specific molecular action, so it is held that the molecular 
action of the water of the bath increased by the heat, or by the 
specific movements of the different gas and salt moleenles dis- 
solved in it, are the ageats which, by their minimal vibrations 
(far too fine to be appreciated by any means of measurement), 
set up various forms of movement in the excessively fine ter- 
minations of the cutaneous nerves, and through them act on the 
different centres of the brain and spinal column. In this way 
various influences, corresponding to those of the metal, may be 
brought to bear on the tissue change, the blood preparation, 
the assimilation, the trophic and the secretory processes, accord- 
ing to the difference of the forms of motion which produce the 
stimulation. 

Tt must be said, in reply to those conclusions, resting on 
apparent analogies, that the facts of metallotherapy are nscor= 
tained, although the theory of them is still hypothetical ; that. 
halneotherapy is bound to produce equally absolute facts, respect= 
ing the specific action of different kinds of baths, before it ix 
‘entitled to use hypothotical analogies. But balneotherapy is not 
in a position toadduce any such facts, to show, for instance, that 

of sedinm baths have a specific power of occasioning 
Dy that baths of iron specifically increase the amount 
xe 
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of hamoglobin, that thermal waters act as specifies in rheu 
matism and nerve affections, or that sulphur baths trace ont 
latent or slumbering syphilis, or specifically assist in excreting 
mercury, 


5. E.eornical OrEnatioss or me Barn. 


HL Proll: ‘Gastein,’ Int odit., Vienna, 1902, and Archiv f. Balneotog,, 
1864, ii, —H. Seoutotton = * Do I'Rlectricité considdénée ectume Cnee princi. 
do l'Actiondes Eaux Mindrales sur !'Organinmo,’ Paria, 1864.—Gigot-Suard 
and Larnbron in Connatadt, Jahresber., 1865, v, 226—K. Hoytmann and 
Kroeber ‘Phys. med. Unters. iber dio Wirkungaweie d. Mineralw,’ Wiese 
Yaden, 1870—Heymann; ‘Unters ab, d. Wirkungaweise d. leawarm, 
Silsswasserb, n.nw.' Virekow's Arch., vol. 1. p. 161 #f.—Hiller: * Waters d 
Dribung. Quoll. wuf ihr Geh. an Elektr,’ Deutsche Klinik, 1872, Noy f4,— 
Schuster: “Unters, iib. d, elokte, Verh, d, Thermalw. v, Anchen,’ .Arciiér 
4. Heithunde, 1878, part i. p. 8, 











‘We must here also mention the operations of electricity, which 
aro often much talked of, and over-valnod in modern balneology. ‘To 
explain the ‘wonderful healing powers” of mineral waters, some have 
neglected the tedious way of induction, of observation, and of experi- 
nos, have dipped down into the depths of molecular physics, and the 

hysics of the imponderable, and have endeavoured to build up a 
* physical balneology* from theories derived from that quarter, "Tho 
same persons, who ascribe to mineral waters n hent different from the 
heat of ordinary water, who speak of heat colours, hient tones, heat 
concert, heat spectrum of minoral waters, as powerful enmtive 
agencies in baths, have also assigned an important position in their 
airy hypotheses to ‘electrical bath influences.’ ‘The pxoudo-physieal 
Phrases of some of these writers, need not prevent our considering the 
careful experimonts which come have made with reference to the 
octrical conditions which may occur during the vse of bitha, We 
shall find that our actual knowledge in this direction is very scanty, and 
dy no monns justifies the high-flown phrases which wore used, now some 
time ago, concerning the electro-physiological and electro.therapentic 
nections of certain mineral waters. Scoutetten has not been the first, but 
tho first with the help of the suitable instruments, and with asuitable 
mode of investigation, who has made experiments regarding the 
electrical difference of common and of various mineral waters, and on 
the electrical tension between the bath water and the portions of the 
body of the bather that wore not immerved. Considering the defective: 
stato of onr knowledge of the causution of balneotherapentic ox 
effects, it is not surprising that Scoutetten’s experiments met 
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‘cathusiastic reception in talneological circles. The wide gulf which 


which were in reality poor in results, ‘a complete revolution of the 
‘views of physicians on the action of baths,” 

Heymann and Krobs conducted a scientific objective exomination 
and repetition of Scoutetten'sexperiments. Essentially wccepting Seow. 
tetton's method, they first examined in a great many experiments the 
elations of the electrical current, which are observable on inserting 
in the current circuit of a sensitive gulvanometer common distilled 
‘end various mineralisod waters, They found that allthe mineral and 
gas-containing waters, with the exception of sulphur ones, actod posi- 
tively when brought in contact with distilled water, that the highest or 
Ist degree of electrical relation was caused by the presence of the gases 
suspended in the water (CO,, N, O, SH,), the 2ud degree by the tem- 
perature (with increase of it, augmentation of the conducting power 
etiMset ea of viliacion sects) aie Abs dnl dageae by Sheree 
of salts, Tho gases contained in mineral wators aro the ewuse of their 
electro-positive behaviow ‘SH, containing water negative), for 
distilled water, coutaining neutral or basic salts, is towards distilled 
water, not clectro-positive, but negative. We must not entirely over- 
look the possibility, that disturbing clements and sources of error may 
area eentuyr Sule Suteexpecioonls x pS remionees: 


in examined the electrical current which arises 
‘on the water of hath being disturbed by the haman body, in which 


plntina point 
under the skin, a sca common well water showed itself 
° , but sulphuretted hydrogen 
water was negative. The bathing tub rested during these experi- 
t we know of the electrical 
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on all day in ordinary life between the clothes and the body is far 
more powerful. Poople forget that the human body isa good con- 
duetor, that the bathing tub does not usually stand om an insulated 
‘basis, that it cannot be a case of storing up electrical energy in the 
body, but rather that the electric neutral state is maintained constant. 
Tt is possible, although it has not been proved, that a total current 
‘exists in man, like the frog current, It is poesible also, that electro- 
motor powers may be sented in the akin, that diffrwnces of electric 
tension cxist between different parts of the skin, that those dif 
forences in the unimmorsed parts may be converted by tho bath 
water into flowing currents. But what physiological or thera- 
peutic action can currents have, which are ao minimal, that thoy 
can searcely be indicated by a multiplier of many thousand coils? If 
tho operation of mineral batha were to depend on their clectric action, 
what an immense ald would they derive from the electrics! battery, 

which is much more easily procured! Heymann thinks, that he is 
able to deduce the stimulating action of mineral waters from the 
electric stimulation of the cutaneous nerves. Renz goes much further 
in thia direction, as to the clectromotor power and action of mineral 
baths (notably, very naturally, of bis own Wilddad). Tt is unmeces 
tary to onter here on this ontirely ground)os theory, 


+ 43. The electrical minimal currents, which arise by the 
contact of different temperatures, and also of the body of the 
bather with the water, which is usually of different tempera 
ture from it, have not, for the present, any practical or theo- 
retical importance. 


‘Tho same is true, on the other side, as to the electric currents called 






in to explain the good effects of waves, of the flesh brush, &e., which 
are Bid to be produced by the friction between the body and the 
water in motion, 

‘The opinion, which was entertained for long time, thatthe human 
body, in atepping into a bath, dipped itself as it wore in an electric 
battory, and was surrounded by innumerable cutaneous minimal 
currents, is to many minds very attractive But the electric power 
is distributed everywhere through nature; the various processes of 
motion, which make up lifo, show themsolves sometimes in tho form of 
heat, sometimes of bodily exertion, then again as electric activity. 
All those minimal electric currents, which occur in the functions of 
the most different organs, remain, like the electricity in a bath, 
within the domain of physiology, and we must guard against attach 
ing more weight to those theoretically interesting but 
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MECHANICAL ACTION barn oh 
unimportant proceses than they deserve, according to the prosent 
tate of our knowledge. | 


6, MgcuaxicaL Action ov Tae Batu. = 


‘Woe unilerstand by this, the action which a bath exercises on the 
‘bathing body by ite mass and weight. The prossure is increased hy 
movement of the bath water, by the strong blow of the waves in a sea 
bath, and by the impuleo of the water in a flowing bath. ‘The 
mechanical friction of skin in the bath may be artificially inerexsed 
by stroking, kneading, beating, shampooing, the flesh brush, by rain 
douches, falling Sprucal baths, &e. In all theso casas thors is x moro 
or less powerful stimulation of the eutaneous nerves, This stimula- 
tion is the chief mechanical action of the bath, The movement set ap 
hy this, in the terminations of the cutaneous nerves, spreads to the 
central organs, and may evoke various reactions there, influence the 

feeling in the system of tirodness or of rofeshmont, and the 
increased or diminished mental or corporeal energy, and oxcite the 
centres of the respiration, of the action of the heart, and the vaso 
motor, trophic, secretory contres. Little though we cm doubt the 
possibility of such action, still loss is known about its quo modo and 
quantum. Tt is quite possible, that some of the therapeatic effects of 
a bath ought to be ascribed to the mechanical stimulation of the 
pressure of tho water (especially in a sea bath), but our knowledge 
does not enable us to lay down anything positive concerning it. 


44. Fa most canes, the mechanical factor of the | bath ix 
added to the thermal one, since both operate 
alike, as far as skin stimulation is concerned. 


Calculations as to the amount of pressure, to which the surfiee of 

the bather is exposed, arv of little importance, Probably 500 vo 600 

mes ary, in an ordinary bath, added to the atmospheric pres- 
sure of 15,450 kilos, on the whole bedy, 


7. Tae Ansorrtion ix a Bari. 


‘The following list of works hasof course no protenrions to being complete, 
Séguin: Ana. de Chin, 1793, vol. xe-—Lebkiichner : * Dissert. inaug." 
Tih, 1SL9—Segelar: Journ, de Magen, 1824—Madden: “An 
‘Enquiry into the Phys of Cutan, ari Edinburgh, 1838,—Kronee: 
ir. ‘Haut’ in Wagner's Handavrtard. &. Payriotegic, 1S44.— Kirchner 
ibid, —Geslach : 
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phys, Heilh,, 185%—Homello: Tuion Méd., 1808.—Alter: 
i 1854.—C. 





1863.—Roussin = Reeweit des Mem. do Méd., 1867, sr. iti —Babarenu : Ga, 
Mad. de Par, aud Girs, Hetdown., 126%, 14.—Or6 : Thid, 1860.— Deaamyaay : 
“Rech, sur TAlworption des Ageuts Médic, par la Peau.’ Paris, 1887— 
Do Laurés: Compt, Rend. de (Acad. de Méd,, 1865,—Reveils * Ree. swt 
TOamose et sur Esiemplises Paris, 1805.—K, ‘Hoffmann: Gez de Par, 
1807, 15,—Ritter: Aroh. d. Ff. w. Heith., 1807—Eulenburg: Centrat 
Watt’ f. med, Wersenseh,, 1565, 34—Scoutetton: Gas. des Hip, 1969— 
Neumann: Ally. Wien. med. Zeitung, 1871, No, 43.—Auspite: Jahrb, f, 
Batneol,, 1872, i.—Noumana : Thid. 1872.—Jamin and De Lauria: 
Rend. de T Acad. des Sciences, 1872, vol. txxv.—Robrigs Arch, d, Hoilhe, 
vol. xi. 1879.—Id.: ‘ Physiolog. d. Haut.,’ Berl. 1878, and Deutache Kiinih, 
—Prémont: Compt. Rend., vol. lexiv, 1872 —Teiesior: 
Chraonsczoweky : Berl, iniske Wochemokr, 1870— 
iF Hirsch Tahresb, 1878, i. 434.—Fleischer * Unters iibee 
ie Resorpt. Verh. d. monsohl. Haut.’ Erlangen, 187.0, Lassar: Virea, 
Aveln, ol. Lexvil, 


Fuller references will bo found in Lorseh, ‘ Fund, d, Balneolog.,’ 1585, p. 
815, and in Valentiner, ‘Hasdbuch d, Balneotherap.,' 1876, p. G. 








There is no question, in the whole range of baln 
which has raised more, and more unnecessary, clouds of dust (as 
we can say from the modern standpoint of therapeutics) than the 
question of the absorption of the constituents of the bath through 
the skin, Numberloss experiments were made on the subject, 
and gave contradictory results, In no field of experimental 
observation, as everyone knows, who is at all acquainted with 
the literature of this subject, do we find more defectively 
arranged experiments and analyses, more shallow conclusions, 
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than in this branch. For a long time it seemed as if the ground 
for the very existence of balneotherapy depended on an affirma~ 
tive reply to the question of absorption, and many bath 
practitioners considered the honour and the renown of their baths 
to be endangered by a negative response. Hence, perhaps, the 
bitterness of the struggle. In the heat of battle, many did not 
think at all about the quantity of salts which was to be eventu- 
ally absorbed in a bath, The qualitative proof, of the presence 
of one of the constituents of the bath in urine, was sufficient to 
make them assume, from this, ‘a powerful absorption,’ As it 
became more and more evident, that the quantities absorbed in 
the most favourable cases were only nominal, some, to rescue 
their favourite idea, were not afraid to associate themselves with 
homeopathy, and it was contended, that a particle of iron, 
absorbed from the skin into the lymph veswls, and which thus 
arrived in the circulation, was widely different, in its physio- 
logical and therapeutic effects, from a similar particle absorbed 
from the stomach or digestive canal. 

It would lead us too far, and would be useless, to discuss 
critically all the pros and cons of absorption in baths. Any~ 
one, who wishes to study the literature of the subject, T refer 
to Lersch (‘ Phys. u. Therap. Fundam.,’ Bonn, 1868), and to the 
chapter on this subject in Rohrig’s excellent treatise on the 
«Physiology of the Skin.’ We shall briefly state the facts which 
are established. 

First as to the power of imbibition of the skin, the so called 
‘preliminary stage of absorption.’ Although a long-continued 
warm or bot bath may, under the most favourable circumstances, 
beattended by a slight taking up of water in the hygroscopic most 
superficial layer of the epidermis, yet, even in the most favourable 
cases, this absorption is so nominal, that its amount cannot be 
quantitativelydetermined, The many attempts which were made 
to determine the quantity of water taken up, by weighing the 
body (or, what some, for unintelligible reasons, preferred, the bath 
water), are in every respect uscless, whether they bave yielded 
positive or negative results. The trifling differences, which were 
detected by some of the most careful of those experiments, cannot 
afford data for conclusions, in view of the numerous factors which 
variously influence the weight of the body in a much greater 


— . 
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degree. Factors of this kind are, the transpiration of the lungs, 
the suppression of the perspiration of the parts immersed, the 
imbibition of water by the hygroscopic hairs, the exhalation of 
carbonic acid by the lungs, the formation of sweat in hot 
baths, the removal of dirt from the epidermis, the adhesion 
of the particles of water, which remain ou the skin in its fine 
lines, farrows, and folds, after the most careful drying. 


While Currie, Séguin, L. Lehmann, Poulet, Kletzineky found 
either no difference, or even a stight diminution, of weight aflera bath, 
other experimenters, who were lewsearefal thun thase just mentioned, 
found a constant, sometimes a considemble, increase, which they mt 
once attributed to imbibition of water by the skin (Young, Dill, 
Qolland, Madden, Berthold, and others). If Jamin, Durrien, and 
Do Lanrés observed a considerable diminution of weight in hot baths, 
no one cin wonder at this, when he remembers the great increase of 
porspiration and of the formation of swoat in hot baths. 


Let us tum to the experiments that have been made on the 
imbibition of water by the skin. 


Krause sought to investigate the permeability of the epidermis by 
endosmotic experiments, by using isolated pieces of epidermis aa walla 
of partition to different fluids. The Tala of these experiments 
turned out very unfavourably, both for epidermis imbibition and for 
its permeability ; and mast unfavournbly when readily diffusible solu- 
tions of salts, not pure water, were | cused. Tt must be added 
that the experiments » made with dead, not living skin, 
“When Krause placed #) of epidermis for days in luke- 
‘warm water, ite upper é w ‘ore were penetrated to a certain 
extent by the water, were Lor loox:ned, without, however, the 

rea deopest layera. They spemed to be 
protected by the softened phoral snrface, which retained the water 
it hind absorbed, and th 
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‘The proof of the power of imbibition residing in the outer 
layer of the epidermis—a proof which hitherto has only been 
obtained after immersion of the piece of skin for days in warm 
water—appeared to remove, from the minds of many, all doubt 
as to the absorption of water, and of the salts held in solution 
by it. But this conclusion is unwarranted, for Krause as well 
as Kletzinsky found that water and salts impregnate only the 
superficial skin layer, not that they penetrate into its deeper 
ones, What happens now, with the water imbibed by the upper 
surface of the epidermis? The supporters of the absorption 
hypothesis assume, that it gradually penetrates more deeply, and 
is then absorbed. But the more correct anawer is this: the 
imbibed water evaporates again from the surface after a bath, 
and the salt molecules which remain, lying in the depressions 
of the epidermis, are thrown off when it scales away. Possibly 
these molecules may mechanically assist und necelerate the 
process of desquamation. 


To demonstrte the imbibition of the skin, local baths (of band, 
finger, or arm) were taken, with various solutions of salts (iodine, 
lithium, corrosive sublimate, &e.); after some time the bathed looality 
was carefully washed, and then immersed in pure distilled water. In 
‘it there was «sually found the trace of the substance which bad been 
dissolved in the original bath, From this it was concluded, that the 
kin had imbibed the particular solution of alte. 

As « further proof of the power of imbibition of the skin, the 
altered, and to a cortain degree swollen, look of the skin after warm, 
baths is appealed to; but the turgor in thes» cases in caused by the 
presence of # larger quantity of blood in the skin. The well-known, 
superficial swelling and maceration of the «kin, on the palmar surface 
of the hands and on tbe fingers of washerwomen, is also adduced, as 
woll as the similar appearance of the skin on the soles of the feet, 
of those who suffer from foot perspimtion. It is properly asumed, 
that thowe parts of the skin which have no sebaceous follicles, aa the 
palm of the hand and the sole of the foot, are particularly adapted for 
the imbibition of water and for absorption, But we bave to deal, in 
those just named cases, with processes which certainly depend on water 
imbibition, but which cannot be compared with the conditions of a 
man who takes » bath, as they differ frem thom, not only as to the 
duration of the inflnance of water, bat also in many other par 
ticulars (the irritating properties of sweat, of alkaline soaps, de.) 
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‘The skin possesses a powerful safeguard against imbibition in 
abath, in the secretion of the sebaceous follicles and the oiliness =, 
of theouter layer of the ekin. Many people therefore conelude, 
‘that at least in baths, which act like soap on the oilof the skin, 
or which have been preceded by a complete cleansing of the 
skin, there is no obstacle to the skin's imbibing the bath water. 
But pieces of skin, even after being treated with ether, and 
Joaing their particles of fat, do not loose their glorsiness, and the 
fecbleness of their power of adhering to water, and can only be 
made to iinbibe after the operation of water on them for several 
days. 

* While we now turn to the proper question of absorption, we 
may pass by in silence the attempts made to prove absorption 
through the ekin, by the increase of the bodily weight of the 
bather. The positive results of Willemin, and of others, have 
an equal number of negative ones opposed to them, Apart 
from the rough sources of error which belong to this method, 
apart from the impossibility of the best weighing machine 
showing accurately the slight differences of weight (when it iz 
loaded with the weight of the body of an adult) which under 
mast favourable circumstances are found, the supposed increase 
of weight could be explained by the imbibition of the skin, 
which is not the same thing as absorption. 

The solving of the now almost over-ventilated question, of 
the absorbing power of the skin for water and for salts dissolved 
in it, has chiefly been attempted by the method of examining 
the urine. Numberless experiments, with contradictory results, 
have created a literature on this subject, to wade conscientiously 
through which would be a sore trial of patience. 

‘The various attempts to get an insight into this question, by 
determining the specific gravity of the urine, have turned out, 
as might have been expected, to be insufficient, 

A result of more importance, ix the proof of an increase of the 
amount of urine after a bath, which generally keeps pace with the 
secrction of a specifically lighter urine. ‘This has been shown by 
many,as L, Lehmann, Merbach, Erlenmeyer, Valentiner, Becker, 
Robrig, and others (although even this result is opposed by the 
nogative experiments of others, such »s the very important ones 
of Beneke, who observed a decreuse of the amount of urine after 
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sea baths). Increased diuresis appears to be the rule aftee—— 
warm bathsof common water and of various mineralones. Doubt~ 
Jess this increase of the secretion of urine is only a temporary 
and passing one, which soon nttaing a maximum, and then gives 
place to a compensatory diminution. Although we have not 
yet before us complete observations, made according to the 
method of Kaupp, yet it appears probable, from the experiments 
of Valentiner and others, that the daily amount of urine ix not 
increased even by baths of long duration. Can we conclude 
that the increased flow of urine after a bath is owing to the 
absorption of water? Certainly not; neither the increase nor 
the dilution of urine observed after a bath speak for this, The 
increased diuresis is sufficiently explained by the suppression of 
the perspiration in a bath. ‘The possibility too, which has been 
pointed ont by Nusse, and also by Rohrig, that the increased 
diuresis follows reflexly on the stimulation of the skin nerves, is 
to be borne in mind. If this be so, then skin-stimulating 
mineral bathe, especially those containing common salt, must 
be more powerful in their diuretic action than ordinary water 
baths of the same temperature and duration. As faras I know, 
there are no complete observations on this snbject. Flechsig did 
not find the exeretiou of water by way of the urine altered for 
any length of time, either by common water, or by iron water 
rich in carbonic acid, inasmuch as the increased secretion of urine, 
after the bath was over, soon returned to its former standard. 

A further proof of the absorption of the salts held in solution 
in water, was sought for in the quantitative and qualitative 
examination of the urine. The object was to show, that certain 
different constituents of the bath appeared after it in the urine, 
or that substances dissolved in the bath, which, like chloride of 
sodium, are constituents of healthy urine, were excreted in 
augmented quantities after the bath. 

‘The most common and obstinate contention was this, that 
common salt and iron were absorbed by the skin in baths. 
While the absorption of mit in the bath was almost universally 
admitted, Boncke showed, in the most striking way, that the 
amount of chloride of sodium in the urine is never increased by 
asalt bath. Rébrig regulated the consumption of sult by the 
body, and its excretion, for five days. Having found that the 
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exoretion of chloride of sodinm was pretty constant, he took 
daily, under the same circumstances, a brine bath of 95° and of 
au hour's duration. He did not discover, on the days he took the 
hath, the slightest increase of chloride of sodium. These: 

results of Beneke’s and Rohrig’s agree with those of Valentiner, 
Homolle, Durian, Wimmer, Walter, L. Lekenann, Braun, Pasea- 
bose, and many others. Opposed to them are the pasitive 
results of Aifter, K. Hoffmann, and Neubauer. But the 
incrense of the excretion of salt discovered by them, sometimes 
lies within the ordinary limits of variation, and sometimes their 
method of investigation was so imperfect that it could give no 
accurate results. They have, especially in their conclusions from 
small differences, often entirely overlooked the daily variations 
whieh are normally observed when the diet is not aniform, when 
the quantity of fluids swallowed varies, or when the amount of 
exercise taken does Bo. 

What is true of common salt, applies in a still greater 
degree to the absorption of sults of iron from mineral waters. 
‘The examination of the urine is not applicable here, for in the 
most: favourable case the absorbed iron would beexeretedonly very 
gradually, and probably not through the urine. The numerous 
experiments that have heen made with the eulphate of iron 
bathe, and the analyses of urine made after them, are, ae 
Rohrig shows, entirel ‘thrown way labour, The experiments 
made with fer potash, which easily passes into the 
urine, and is re i have been without result. TL. 

I mtn Grandean, who dissolved 


Similarly, full baths 
be detected by spectral analy: 
negative results, as regard 

Iodide of potass is one 
for its great diffusibil 


nces, ‘The 
potass, in contact with the fatty acids of the skin, parts with 
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its iodine, which is volatile, and,as a volatilised substance, is hoth 
absorbed by the skin and is inhaled by the bather. The mucous 
membranes of the penis and of the anus, and any excoriations of 
the skin, can, in a short time, absorb recognisable quantities of 
iodine. ({t is well known that a gargle of iodide of potass is 
sufficient to produce traces of iodine in the urine.) Very great 
care must therefore be taken in using baths of iodide of potass, 
for the purpose of proving absorption. All observers, who have 
guarded against the sources of error already mentioned, have 
arrived at the conclusion, that iodide of potass is no more ab- 
sorbed by the skin, than other not volatile substances dissolved in 
abath. Kletzinsky, Homolle, Duriau, Merbach, Thomson, Alfter, 
Heller, Hebert, Valentiner, Roussin, Ziitzner, Lehmann in Jena, 
Rohrig, Schroff, Ritter, Rabuteau, Laurés, Braune, Passabosc, 
Fleischer, and many others arrived at this negative result. 
Baths with alkalies and acids, with chloride of iron (Krause), with 
lactate of iron (Quevenne), with tartar emetic and sulphate of 
copper (C. G. Lehmann), all yielded the same negative results. 
Only a few positive results, which do not bear a close examina- 
tion, are opposed to those negative ones. 

To decide the question, experiments were further made 
with certain medicines (opium, morphia, sulphate of copper, 
tartar emetic, belladonna, digitalis), and their physiological 
action was watched. But here too, as far as non-volatile sub- 
stances in aqueous solution are employed, we come almost 
entirely on negative results, which had indeed long before 
been the case with the application of watery solutions of opium, 
morphia, atropin, in the form of fomentations to the skin. 
Homolle, Parisot, Duriau, who made baths with a quantity of 
digitalin, corresponding to 2 kilos. of digitalis, with aconitin, 
chinin, atropin, &c., saw only negative results, 

. Reference has often been made, in favour of the absorbing 
power of the skin, to the therapeutic action of baths of subli- 
mate, and to the salivation even induced by them. But, in the 
sublimate baths given for therapeutic ends, so little attention 
has been paid to guarding against error, that their results 
cannot be assigned any real importance, especially when con- 
trasted with the negative results of Séguin, Clemens, and 
Grandeau. 
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K. Hoffmann obtained a positive result, nob only when he used 
‘baths of chloride of sodium or of iodide of potams, but also bathe with 
digitalis (16 baths with about 250 grammes of digitalis), From an 
jodide of potass bath (50 grammes for a bath) Hoffmann, if tho bath 
wns protracted, could always Gud iodine in the urine. With mspeet to 
_ these positive reenlts wo refer to the sources of error in iodide of potass 
baths, which we have pointed outabove. Hoffmann found the pulse 
go down to 48 beats in tho minute aftor tho sixteenth digitalin bath. 
Along with this there was serious illness. The perasal of Hoffmann’s 
writing does not lead me to consider his results conclusive, 

'Teissier, who made the person he experimented on use prolonged 
haths of arsenic and of sublimate (with 2 kilos. of arseniate of soda, 
or 500 grammos of sublimate), never saw the faintest appearance of 
absorption. 


‘The enormous preponderance of voices in the negative 

seemed finally to settle the question of non-absorption, by a 
/ bealthy skin, of substances dissolved in baths that were not 
volatile nor corrosive. Even these who had been foremost in 
lauding absorption as the source of the curative effects of their 
baths, gradually forsook their adyanced poste, and ventured to 
express their belief in the powerful ubsorption by the skin, only 
under the cover of popular treatises on their baths. The 
mental work of Chrzonsezewsky, which appeared in 1870, with 
a sudden blow altered the position of things, and gave a new 
support to the few remaining advocates of 

It is necessary to recapitulate here, briefly at least, Chrzon- 
sezewsky’s chief results,on account of the cireumspection and care 
with which this author arranged his experiments, and of the 
definiteness of the results whieh he obtained. € 
| immersed the ramps of living dogs or rabbits which had been 
shorn, or which had little hair, in 1 to 20 per cent. solutions of 
morphia, strychnia, atropin, nicotin, digitalin, and other alka- 
loide, with the anus and the urethra carefully closed, and the 
surface of the water covered with a layer of oil. Ina relatively 
short. time, the symptoms of poisoning of different: kinds dex 
veloped themselves in the animals experimented on, and always 
led to their death ina longer or shorter period, in proportion to 
the concentration of the eolution, Chrzonsezowsky added various 
colouring matters to the water (ammoniated carmine, 
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carmine). After the animals hnd been immersed for some 
hours in the colour bath, they passed red or blue urine, If « 
salt of iron was injected into the vena cava of the animal, and 
the animal then exposed for some hours to a bath of forro- 
cyanide of potass, the contents of the cutaneous veswels became 
of a deep blue colour, while the interspace remained colourless. 
One can acarcely doubt that Chrzonsczewsky has proved, by 
these experimonts, the permeability of the skin of the animals 
on which he experimented, for substances neither volatile nor 
corrosive, dissolved in water; although the question may be 
asked, as to some of his experiments, whether some not 
and not bleeding scratches or cute, may not have been made in 
the epidermis, during the not very simple process of shearing 
or shaving the animale, At all events, Chraonsezeweky’s ex- 
periment on man is open to grave donbts. If the palse of a 
boy of 15 sank from 84 to 60 beats, and various gastric and 
cerebral disturbances occurred, 14 hours after he bad been 
exposed to a sitz bath of 6 hours’ duration (!) of the tempera- 
tare of 95°, with an infusion of digitalis made from 250 grammes 
of it, the conclusion from this experiment, that there were 
of digitalis intoxication, is not to be considered as 
an impossible one, but certainly as one not capable of positive 
proof. As compared with the numberless experiments which gave 
an unfavourable result, Chreonsczewsky's experiments remain 
still 20 isolated, that it cannot be permitted, on their account, 
to throw over the great majority of observers, who deny that 
the skin can absorb from solutions of substances that are not 
volatile. 

On the other hand, there is not the slightest doubt, that: the 
skin can absorb substances that are volatile, or of the form of = 
gas or vapour, and also the non-volatile substances, which are 
rabbed hard into the skin, in the form of salves, 


Tt is absolutely certain, that tincture of iodine, ether of iodine, * 
hydriodic acid, and baths containing free iodine, as baths of idide of 
potas, often do cunse the absorption by the skin of volatile iodine. 
On the other hand, Branne could nover, with the most delicate tests, 
detect a trace of iodine in the secretions, whenever ho preweated by 

jate measures the volitilisation into the inspired air, of the 
applied to the skin. If, for instanos, afoot was kept iminensed 
a ¥ 
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for hours in a concentrated watery solution of iodine orliydriodie acid; 
‘end its yolatilisation prevented by a layer of oil on the surface of the 
‘water, he nover found any trace of indine in the saliva, but be found 
it readily when the layer of oi] was removed. On the other hand, 
‘Kletzineky found iodine in the urine and in the saliva, even when he 
exeluded from the air, with guttaperchn, the partion of the skin into 
which iodine had been rubbed; and Krause and Robrig perceived 
‘the violet smell of the urine, on the application of turpentine to the 
skin, although they covered the portion of the skin that bad been 
smeared with it, with impermeable tiene, But, even in those ways, it 
is nob so easy to guard entirely against the inhalation of iodine or of 
turpentine. Demarquay, after peueilling one pationt in a ward with 
iodine, was able to detect that substance in the urine of all the other 
pationts, 

‘There can no longer be any doubt, after the researches of Oester- 
Jen, Voit, Neumann, Roussin, Merbach, and others, that iodine and 
mercury, ¥hen applied in the form of salves (apart from the volatili- 
sation, and from the taking up of both in this aggregate form), when 
rubbed in hard, penotrate to the sweat and sebaceous follicles, in 
which the conditions for absorption are distinctly more favourable 
than on the surface. Here everything seems to depend on the force 
of the inunction, for Birensprung and Rindfleisch did net detect 
mercury in the skin, when the inunction was slight. Bubrig was nob 
able, with the aid of the microseope, to detect any mercury in tho 
tissue of the epidermis in rabbits, on whom mercurial inunction had 
been practised for come days. On the othor hand, Réhrig fonnd 
mercury in the urine, when he wore a mercurial plaster, of the size of 
the hand, for two days bet i it 
ona thick band of 
tion. Rthrig thought that he might conclude from this, that 
penetrates into and is absorbed by the skin, only by ite volatilian~ 
tion, 

‘It has further boon made probable, by various investigations, that 
alkaloids and metals dissolved in sleobol, etber, chloroform, aud in 
volatile solvents generally, are : 
observers (Parisot) attributed this fact to the power of the solvent to 
remove olly matter from the skin, Réhrig thinks, that the cutaneous 

i odieine depanda greatly on its degreo of volatility 
eased by the media). A 
tilo salts also, when dissolved 
oro, overpowered by them 





on the force with which tho finest 
Begin poate’ agaist ae as on their state of ex- 
Robrig’s experimenta with Gnely pulverisod 


homeopathic quantities, that is, having no operation. 


I have entered more fully, than was perhape necessary for 
the seope of this book, on the experiments on cutaneous 
tion, which have been Inst deseribed. I did this, because the 
experiments of this kind are constantly quoted in balneological 
writings, as proofs of the absorbing power of the skin; and 
without any good grounds, as I think I have shown. 

It is un established fact, that the skin is able to absorb gas 
and gaseous substances. The experiments, which have beeu 
made by Chaussier, Lebkiichner, Nysten, Madden, Gerlach, 
Rahrig, with poisonous sorts of gases (chloroform, ether, hydro- 
eyanio acid, carbonic acid, carbonic oxide, bydrosulphuric acid), 
leave no doubt as to the power of the skin to absorb gases, 

‘The expectations, however, which many formed, on the 
ground of these experiments, as to the physiological and thera- 
peutical action of the gases absorbed in baths of mineral waters, 

pe evidently illusory. As regards the minute quantities of 

ygen and nitrogen present in baths, the ekin is, in relation 
1a 
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to the at best minimal cutancous absorption of either of these 
gases, in a far better position for absorbing them, in the atmo= 
spheric air, than in baths poor in oxygen and nitrogen. As to 
carbonic acid, we do not doubt that a little of it is taken up 
in the baths that are rich in that gas; but that only occurs, 
in proportion as the pressure of the carbonic acid of the mineral 
bath exceeds the tension of that gas in the circulating blood, 
and in the lymph, 

The ‘intoxicating’ effect attributed to bathe rich in car- 
bonie acid, can depend only on the inhalation of the gas 
developed in the bathing water, 

‘The cave is different with other gases, which are not found 
in the blood, of which we are only concerned, balneol 
with hydroslphuric acid. We shall have to return to this a 
treating of sulphur waters. 

Tf we now sum up the most important results of this chapter, 
they formulate themselves as follows :— 

45, An imbibition of water (and of the salts dissolved im it) 
can take place ino bath, in the most superficial layers of the 

is. Among the most favourable conditions for imbi-~ 
bition are warmth, long continuance, of the bath (several 
hours), removal of oiliness of the skin (secretion of sebaceous 
follicles), whether by previously cleaning the body with soap 
cena water, or eated bathe, or by the slight soapy action 
of the constitu: 8 of he _ The ‘palin of the hand and 
the sole of the 


consequence 
imbibed by the mow 

ratea iramediately after t Th jion is, under 
the most favourable of Bares porns amount, 
that ite quantity eannot , ; 
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and be there brought to absorption. But, even under the most 
favourable circwmstances, the quantities are so very incon- 
siderable, that they have no physiological or therapeutical 
importance. 

47. The skin is pervious to gases and to volatile substances 
dissolved in the water. Inthis way hydrosulphuric acid, and 
Sree iodine, may be taken up in the bath by the skin, whilst 
the carbonic acid, which occurs in mineral waters, is capable 
of being cutaneously absorbed only in baths that are very rich 
in carbonic acid, and then only in minute quantities, on 
account of the gas tension of the blood and lymph. 


SECOND PART. 


PHYSIOLOGICO-THERAPEUTIC ACTION OF WATER 
IN I78 INTERNAL APPLICATION. 
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FOLLOWING ont our plan, we have to consider the action of 
water, which is common to the most different drinking cures, 
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We shall retum to the pharmaco<lynamic physiological and 


therapeutical action of the various salts and gases held in solu- 
Beenie waters, when we examine the anost important 
5 


Tekan ts sciumice Ob eee peRT dee 
in the commencement of this chapter, the important share which 
water takes in the economy of the body, which, indeed, contains 
59 per cent. of thut element. But this would be an unnecessary 
undertaking. As life at all is not conceivable without water, so 
is a certain quantitative balance of the supply of water neces- 

if all those numberlegs functions and cell actions, of which 

is made up, are to proceed within physiological limits. 

It is obviously not our place to describe this very intricate 
and many-sided operation of water. We have here, in consider- 
ing the operation of wuter in drinking cures, only to do with 
the Physiological and therapeutical effects of increased water 
In doing this, we must steer clear of thut so com- 

mon kind of drinking cure, which is confined to the ingestion 
of one or of a few glasses of a mineral water. In such cases, 
there can be no possibility of any special action of water, for 
such patients diminish their usual supply of ordinary water, 
and thus compensate for any additional quantity they drink of 
mineral water, so that the sum of all the water they drink ix 
much the same as usual, It cannot, however, be denied, that 
while the amount of water taken in may be quantitatively the 
same, itis not a matter of indifference, in what form, or at what 
hour of the day, it is drunk. When persons who are accustomed 
to take in their necessary quantum of fluid (apart from the water 
that is present in their solid food) only in the form of pleasurable 
drinks, are obliged to satisfy a part of their craving for Huids 
with plain common or with mineral water, when they thus 
renounce their usual drinks, the greatest share in the enres of 
such persons, ix rather due to their giving up their ordinary 
drinks, than to the water which they take. The organism not 
only finds a certain quantity of water in the twenty-four hours 
neeessary, but it also requires a certain degree of periodicity ax 
‘to the time when it is swallowed. As the lore and consumption 
of water in the system are divided through the whole day, so ie 
larity in hours of drinking necessary to a healthy working 
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of the system. On this account, drinking cures, in which @ 
Inrge quantity of water is taken in only onee a day, and which 
thus temporarily increase the quickness of the currents of water, 
and of its loss by the system, may be of usc, although there 
is no change in the total quantity of water taken in within the 
twenty-four hours. Of course one or two glasses of a mineral 
water, taken in this way, can be of little moment as regards the 
mere arnount of water. 

‘The water balance of our body may be compared to a Texer= 
voir, the height of which must always lic between a fixed maxi- 
mum and minimum, if the organic funetions are to remain 
normal. Following this comparison, the outflow pipe of the 
reservoir must open at a cerlain height above the bottom of the 
reservoir, and must be able at the same time to alter its cross 
section in proportion to the pressure of the water. If the qnan< 
tity of the fluid in the reservoir sinks below the mouth of the 
outflow pipe, water ceases to flow, and, according to our com- 
parison, life ceases. The quickness of the current, and also our 
consumption of water, in correspondence with the width of the 
stream, are increased by a sudden considerable supply of water, 
‘The quantity of water that flows away in a given time, can be 
regulated just aswell by a constant small, as by a less frequent 
large supply. But if the quantity of water necessary for the 
twenty-four honrs were made at once to fill the reseryoir, the eross 
section of the outflow pipe would, on account of the swiftness of 
the flow, and of our consumption of water, increase to such a 
dogreo that, long before twenty-four hours were over, injurious 
want of water would set in, The necessary sequence of time in 
taking the water is, excluding our own will, regulated in a certain 
degree by this, that the orgaus of absorption do not workin propor« 
tion tothe quuntity of water taken in, but in proportion to the size 
of the absorbing portion of the digestive canal, which is covered 
with fluid, and to the varying demands of the organs for water. 

‘The effects of abundant water drinking, are in olose con- 
nection with the quantity and the temperature of the water 
taken in. 

We consider first the thermal effects. The heating of 
the water that has been drunk, up to the temperature of the 
body, is a source of logs of heat to the system. If half a kilo. 


al 
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of water, of temperature of 46-4°, is to be warmed up to 98°67, 
12:5 calories are required for this purpose. 

48. Ani efect of cold drink, which has been testified to by 
many observers, ix the lowering of the temperature of the 


T shall pass by the older experiments of Lichtenfels and 
Frohlich, who determined, in the cavity of the mouth, the tem- 
perature after water drinking (!), as well as the experiments of 
Genth, who measured the temperature between the tips of the 
fingers (?). Ishall turn now to the experiments made by Lieber- 
meister in 1859, which show that the temperature of the cavity 
of the axilla is lowered distinctly, by drinking cold water. 
Liebermeister’s experiment further showed, that @ withdrawal 
of heat, operating from an interior merface, acts differently 
from a withdrawal of heat from the skin. ‘The former makes 
the temperature of the body sink, and nearly to such an extent 
as corresponds to the loss of heat, if it be divided equally over 
‘the whole body. In Liebermeister's experiments 580 c.cm,, of 
a temperature of 42° (drunk in two portions within half an hour), 
caused a maximum fall of 0°810" in the temperature of the 
axilla, from which a small deduction is to be made, for the 
declining curve of the day. 


‘Winternitz later arrived at the mme results ax Liebermeister. 
After the drinking of 500 c.cm,, of a temperature of 46-4", within 
25 minutes, the temperature in the rectum sank about 185", ‘The 
lowering of teumperature was slowest in showing itwlf in the axilla, 
vocording to Wintornitz, while a gradual sinking of it in this locality 
could be recognised for 1 hourand 15 minutes, On the other hand, 
tho diminution of temperature was much lees in the axilla than, in the 
awotum, reaching « maximum after 74 minutes of only 0°38", 

‘The experiments of Licbermeister, Winternitz, and others show 
that the temperature of the body may be lowered also by cold 


‘Tho thermal effect of tho cold water drunk in a cure is scarcely 
worth considering. 

49. The pulse frequency is lowered, and the blood pressure 
incrensed temporarily, by drinking cold water. 

Lichtenfels and Frohlich found, as the mean of observations, 
when 300 c.cm,, of 64° temperature, had been drank quickly, 
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that the pulse fell in 30 minutes from 96 to 74. This 
lasts only a short time, so that the pulse is usually in its nor- 
mal state at the end of 15 minutes. Liebermeister 
in the above-mentioned experiments, « reduetion of 19 beats, 
Wintemitz observed, after the drinking of 1 litre of water 
of the temperature of 44°, the pulse frequency fall, in the course 
of an hour, from 72 to 52. It is probable that the retardation 
of the pulse, after a copious draught of cold water, is caused by 
the stimulation of the end twigs of the vagus in the stomach, 
among other reasons for this, that the retardation of the pulse 
sets in before the alteration of the bodily temperature com= 
mences. Winternitz has also made experiments on alteration 
of the form of pulse after draughts of cold water. The pulse 
curve of the radial artery showed, after the drinking of 300 c.em, 
of temperature of 90:5", the usual character of inereased tension 
of the vessels, shorter and less steep systolic rise and dis- 
appearance of the secondary wave. Reversely, Winternitz ob- 
served, nfter the swallowing of warm water (300 c.cm., of the 
temperature of 90°5°), the signs of diminished tension. Winter- 
nitz concludes, from his experiments, that the cold water, when 
arrived in the stomach, reflexly stimulates the vasomotor centre, 
and in this way occasions protracted contraction of the vessels. 
‘The opposite influence of warm water on the pulse curve, 
Winternitz explains by the fecling of squeamishness which it 
excites, with which the lowering of the tone of the vasomotor 
centre is associated. Goltz, Bernstein, Asp, Hermann and 
Ganz, 8. Mayer and } found, in their experiments om 
dogs and eats, that electric and mechanical, as well as thermal 
stimulation of the stomach, induced retardation of the pulse 
frequency, and increase of pressure in the arterial system. We 
thus have, on one side, a reflex excitement of the obstructing 
vague filaments (if these last are cut through, there fe no retar~ 
dation of the pulse); on the other ide, a reflex excitement of 
the vasomotor centre. ‘Th t described, on the pulse 
frequency and the blood pressure, also occurs, according to 
Hermann and Ganz, if t acone membrane of the stomach ia 
stimulated, by the introdu of cold water, or of pieces of 
ice. Mayer and Pribrarn pero this result. Increase Bt 
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them, set in only after exciting the muscular coat, a# in the ense 
of tearing and stretching the coat. of the stornach. 

50. The water brought to the stomach, ix, according to the 
wwiversal belief, absorbed in great part in it, 

‘This almost universally held physiological dogma has not 
yet been proved. Pathological Se ee 
of the pylorus, which no doubt, being pathological, are 
seceamly alate mpplbale petits peas ie soos baste 
a very considerable power of absorbing water, Béelard’s experi- 
ments make it probable that 


Within half a minute after it had been drunk, water 
appeared in a fistulous opening of the duodenum ina man, and 
in six minutes in the cecum of a horse. 

‘The greater portion of the absorbed water probably reaches 
the veins, which indeed the arrangement of the vessels of the 
mucous membrane of the stomach and intestines renders 


Bonisson considers, that he has found the vena porter, which 
contained a watery blood, strongly distended in animals, which 


were killed shortly after they had drank water. 

‘The results of different investigators are discordant on the 
question, whether the blood becomes richer in water in any 
demonstrable way, after free consumption of it. There must 
de necessarily an inerease in the amount of water. Magendie 
could not, after copious water drinking, detect any diminution 
of the specific gravity of the blood. Nasse came to the conelu- 
sion, that the water amount of the blood is little influenced by 
the quantity of water drunk. Denis had beforo that arrived at 
the same negative result, while Lecanu, and especially Schultz, 
were able to observe an increase of the amount of water after 
copious water drinking. In my experiments reganting the 
quantity of hemoglobin in the blood, I was not able to detect 
any inerease of water after large draughts of it, in spite of the 
‘extreme sensibility of the process of photometry of the absorptive 
spectra, employed by me. The person, on whom I experimented, 
drank daily 7 litres of water, and the determination of ite 
amount in the blood took place, at the most different 
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after it had been imbibed. Bicker’s experiments, from which 
he concluded, that the blood became richer in water ina quarter 
of an hour after swallowing large quantities of water (several 
titres), but that within half an hour there was a return to the 
usual amount, are not satisfactory to me, on account of the way 
in which they were condacted. 

52. There is no such thing as any considerable increase tn 
the amownt of water in the blood, no polyemia, that can be 
readily demonstrated, even after copious draughts of water. 

‘The cause of this is the rapid absorption of water from the 
digestive canal, and its rapid exit from the body in the urine, 
Tu this way, large quantities of water may pass through the 
oly in a relatively short time, without producing any consider- 
able increase in the water amount of the blood, such as can be 
easily detected. But even in the case of a large quantity of 
water being absorbed in a short time, and of the intensity of 
the discharge of water from the body falling far short of the 
intensity with which it is taken in, the current of the blood, as 
my experiments have shown, protects itself from being over- 
loaded with water; and in this way, as is readily intelligible, 
namely, that the increased supply of bhewd does not: distribute 
itself only to the (say, 10 Ibs.) of the blood current, but all 
over the body, to the fluids of the parenchyma. 

53. We hewe at hand, in copious water drinking, a means 
of subjecting the whole system to a powerful washing out. A 
consequence of this, ia the temporary increased exeretion of 
certain products of change of tisswe. 

Although, as far as I know, no thorough experiments, not 
‘open eo pikroel tleanis wen mice on the action of 
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when 3} litres of well water were consumed daily. The increase 
of salts in the urine, after copious water drinking, has been 
proved by the experiments of Becquerel, Chossat, Lehmann, 
Genth, Mosler, and Falk. 

Various questions have been asked, such as, Does the 
increased current, which permeates the tissues, after large 
amounts of water have been taken, favour the conditions for 
the decomposition of albumen? does it increase this, and thus 
augment the excretion of urea? (Bischoff, Mosler, Bicker, 
Genth, Voit, Herrmann, answer this in the affirmative.) Or does 
the increase of current merely remove more rapidly the urea 
already formed (as J. Mayer thinks)? Is the law of compensa- 
tion good in this case also? All these questions have been 
answered by many of the above authors, in the sense of in- 
creased conversion of the albuminates being the main factor. 
But, after reading all the experiments made on this subject, I 
cannot get rid of the impression, that new and thorough experi- 
ments on change of tissue, in persons of equal weight in the 
amount of nitrogenous substances, are desirable, before the 
question is finally settled. ‘ 

55. Unquestionably, numberless drinking cures owe more 
of their efficacy, in diseases, to the diuretic and washing-out 
effect of the water drunk: in increased quantity, than to the salts 
and gases dissolved in it. 

We make the most extended use of this washing-out power 
of water in therapeutics. Copious water drinking may, under 
proper circumstances, be used efficaciously in many cases: when 
it is the object to bring exudations to absorption, to wash out 
accumulated particles of bile from the blood and from the 
tissues, to increase the secretion of bile and the pressure of 
the secreted bile, when it is the object to remove certain 
poisons which have got into the system, or to wash out blocked 
up urinary tubuli. In all these cases, where large quantities of 
water are employed, simple water (I include here distilled 
water, with any addition to make it palatable) is to be preferred 
to mineral waters or to solutions of sults. And as water, in 
large-quantities, is better bone by the stomach, taken warm, 
than cold, the use of the former is preferable, and, besides that, 
it is more rapidly diffused. 
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It is known that other excretions, besides that of urine, are 
influenced by copious water drinking. Lehmann observed in the 
horse an increased secretion of the parotid, the specific gravity of 
which atthesametime became lighter ; and Weinmann witnessed 
a considerable increase in the pancreatic secretion of the animal 
experimented on, after a large supply of water. Bidder and 
Schmidt, Nasse, Arnold, found the secretion of bile increased 
after copious draughts of water, the specific gravity of the bile 
diminished, und the amount of solid matter excreted through 
it increased. 

56, Copious water drinking increases the sensible and 
dnsensible tranapiration of the skin, in health and in many 
diseases, 

‘This has been proved by innumerable experiments, which 
have been made by Bester Mosler, Weyrich, and repeatedly 
in Nicmeyer’s clinique. Jie Mayer has recently advanced, 
against this, only the fact, that he has not been able to observe 


feo water te Familiar, aa exciting the 
aperient. | 

stimulus of cold here plays the chief 

ion of the contents of the alimentary 

movement, Conversely, obstipation 

from drinking warm water, frequently eren 

r contains some slightly aperient sults, 

; ich dita 


As far as know, expe ments have not been made regard 
ir of t ie oe ooh aaa 
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TIURD PART. 


THE PHARMACO-.DY¥NAMIC AND THERAPEUTIC 
ACTIONS OF THE MOST IMPORTANT GROUPS 
OF MINERAL WELLS. 


HitHErto we have described those actions of water which, 
according to its application in the form of drinking or bath- 
ing cures, play a very important, if not the most import- 
ant, part in them. In the sequel, we shall endeavour to 
appreciate the balneotherapeutic actions of the solid and the 
gaseous substances, held in solution by the various mineral 
waters. From the standpoint of general balneology, it will be 
sufficient to consider the most important constituents of mineral 
waters, without reference to their occurrence in this or that 
spring. But it is desirable to lay down some principle for the 
division of mineral waters into groups, not only from a practical 
point of view, but with reference to the general plan which we 
are pursuing. We confine ourselves to an account of the most 
important groups: for, although the exact quantitative analysis 
of each particular spring forms one of the foundations of 
scientific balneology, yet a knowledge of the quantitatively 
predominating constituents of wells, gives a measure of their 
action, and is quite sufficient in a therapeutic point of view. 
The old opinion that prevailed, and even now is held here and 
there, was that the physiological and therapeutical effects of 
natural mineral waters were, in a certain measure, the joint 
result of all the numerous constituents which occurred in them 
in greater or smaller quantities, or even in traces only. But this 
opinion has no longer any supporters, among those who judge 
objectively the operation of drinking or bathing waters. One, 
ora few, of the constituents determine the character of a spring 
in its therapeutic application. Complete analyses of springs 
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belong to special balneology, the business of which is to furnish 
‘the most complete possible picture of their composition. 

Tn our classification, we follow the one now almost univers- 
ally adopted. A rigorous classification is manifestly impossible, 
whether we attempt to make it on «chemical or on a therpentic 
basis. Thus, to give one example to stand for many; various 
sulphur wells contain a not inconsiderable quantity of coda or 
of chloride of sodium (Aix-la-Chapelle); again, others contain 
some sulphate of soda or ealts of calcium, so that these sulphur 
springs might be just as well counted as muriatic, saline, or 
earthy waters, or might be included in the group of theiopegw 
(sulphur wells), Analogous cases might be selected from any 
vther class of waters, 


1, THE INDIFFERENT THERMAL WATERS, 
Witpndvrnr, AKRATOTHRAMA (Geparoe, unmixed), 


Baumann, in Valantiner’s ‘Handbuch d. Talneothorapio,’ 2nd edit, L876, 
p.450.—V. Renta: Die Cur zu Wildbad,’ Stuttg. 1869.—Td.; * Dio Heil- 
‘Ariifte der sogennnoten indifforenten Thermen,* 2nd edit. Bonn, 1879, 


The common character belonging to all the waters of this 
group consists, (1) in their temperature, which varies between 
77° und 152:6°; (2) in the purity of the thermal water and 
the small amount of its solid or gaseous contents. 


‘There is naturally no law as to tho dogreo of tompernture which a 
thormal source requires to have, but 77° is supposed to be the lowest. 
‘Still less is there any general agreement as to the amount of solid or 
guscoue constituents, that stamps on a spring the title of indifferent, 
The thermal waters reckoned among Wildbads, have noton an average 
contained more than | solid part to 1,000 fluid parts, Among their 
salts, the sinall quantities of carbonate of soda present in them are of 

s owe to them, and to the 

a praised softness in bathing 

and drinking. Of the gases, oxygen and nitrogen occur moxt fre 

quently; carbonic acid is present in only very scanty quantities in 
all of them, Some of them contain traces of bydrosulpburic acid. 

Considering their very small amount of salts or gases, 
thermal waters can only be regarded as springs of warm wat 
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‘The physiological and therapeutical operations of warm water 
are ly and simply represented in the employment of 
thermal waters. This taken in connection with 
the recognised therapeutic action of indifferent thermals, is the 
more important, as it shows us, that even the most variously com= 
posed, calts or gas containing baths, owe their wide-spread fame, 
in many cases, probably solely and alone, to their warm water 
(along with the other factors of hath life). 

The long-known hygienic and therapeutic value of the warm 
bath, of which the laity as well as 
consistent use from time immemorial, 
we employ artificially heated water, or the water of indifferent 

heated by nature, The only difference betwoon them, 
is in the mode of heating. The same good effects as are 
observed at a thermal bath, can also be obtained in private 
practice and in every balncot! ly well-arranged 
hospital ; in short, wherever the methodic use of warm baths is 
adopted, as one of the remedial agents of medicine. To protect 
the honour of indifferent baths, and to explain their operation, 
which no one in these days considers ‘wonderful’ or unusual, 
it is not necessary to appeal to the ‘amount of nitrogen’ or to 
the ‘ organic substances’ in the waters, ‘the barégine, glairine, 
or theiothermine.’ We also judge from the same objective 
point of view such phrases, as the * specific, zymotic, or earth 
heat’ coming from the baths, or the hypothesis, that may be 
applied to any warm bath, of ‘colours or tones of heat’ or of its 
‘thermal vibration.’ Our purpose is, not to build up theories 
of ‘balneological thermosis’ by the help of hypotheses loosely 
derived from physics; it is rather as follows: (1) To lay the 
foundation of credible statistics of the good effeets of thermal 
waters in the most different. complaints, by making the indica- 
tions for indifferent thermal waters clearer and better marked, 
from thorough clinical observation, and by « careful 
of the successful and the unauccessful eases ; (2) with the aid of 
such methods, asare within our reach, to approach the question, 
in what way the nervous system, the circulation, the change of 
tissue, the nutritive, vasomotor, und secreting functions, are 
influenced by the methodical use of warm baths, In reality a 
wide field, which has scarcely been entered on, and the cultiva- 





water, this bas by no means its foundation in a 
mystical power of the waters, but rather in the 


increased appetite, and better nutrition. 

Ib is not necessary to enter on the partially known physio 
logical effect, of the simple bath of indifferent 
decause the most important part of our information on this 
ject has been already given above The degree of action of baths 
of different kinds, apart from the thermal effects of the coli er 
hot bath, is chiefly determined by the intensity of nerve stium- 
Jation, and the quantity of salts or gas present in the bath stands 
in direct relation to this. As a consequence, we shall mot ex- 
pect, from thermally and chemically indifferent baths, any eon- 
siderable influence on the storing of beat, on the change of 
tissue, on the excretion of carbonic acid or Ditrogre beta 
cireulatery or reapiratory fanetions. But it is different, 
is the practice in many baths, high temperature and hot 
are used, or, if what is deficient in the stimulating action of | 
the water, is made up for by the active motion of the bath 
water (rain douches, needle jets, &c.), or by friction, flesh brush, 
shampooing, &c. Granting all this, there remains an undenia= | 
ble uction, even of indifferent warm water baths, om the skin — 
(cleansing of the skin, production of perspiration after the bath), 
wnd also on the nervous system. Many of the experiments — 
detailed above, as well as many therapeutic a 
in favour of such influences. 

It is a matter, proved by multiplied observation, that the | 
products and the residue of chronic inflammation,and hyperplasia 
of tisene, can be favourably influenced by the use of warm 
even of those of indifferent temperature. The old and: 
reputation of thermal springs, in the treatment of 














matism of the joints and muscles, of rheumatic contraction, and 
false ankylosis, of the effects of past attacks of gout, can hold its 
own, even against the extreme of scepticism. The methodic use of 
thermal waters, as of warm baths generally, often improves and 
cures certain chronic skin affections, uleerous processes of the 
kin, badly granulating torpid wounds, fistulas and caries of bone, 
cicatrices distorting the skin, muscle, sinew, and joint exudations 
as they remain behind, after luxations, fractures, and gunshot 
wounds, and often interfere so much with the fanetions of the 
parts affected. Chronic exudations also, after pleurisy, pelveo= 
peritonitis, perityphtitis, peri and para-metritis, may at times 
be ameliorated by thermal warm baths. Undoubtedly certain 
affections of the nervous eystem are enitable for the employ- 
ment of thermal baths, although there were formerly many 
overwrought ideas on this subject, when the Wildbads used to 
be called ‘nerve baths” It is becoming constantly more 
acknowledged, that comparatively recent cerebral i 

that tumours of the brain, that tabes, and other forme of pro- 
gressive spinal paralysis, are not cases suitable for the use of 
thermal waters, and especially of hot baths. On the other 
hand, the indifferent thermal waters are often appropriately 
employed in various forms of old, of stationary cerebral and 
spinal, and also of peripheral and toxic paralysis (lend paraly- 
sis, &c.), further in various newralgins (eciatiea) and hyper~ 
msthosias, in some forms of hysteria, neurasthenia, and bypo- 
chondria, The same is true of the drinking and bathing 
care, in certain forms and in certain stages of chronic Bright's 
disease, further in chronic catarrhs of the bladder, of the pelvis 
of the kidneys, in old cases of syphilis, in recovery be ten 
mercurial treatment. 

‘This incomplete list of the diseases, which son ti ie 
thermal cures, does not include any single one on which the 
indifferent waters have a specific action, not one to the cure 
of which the various warm mineral water baths or the simple 
warm water bath, might not equally lay claim. ‘This claim at 
least might be made with as much justice by the alt: thermal 
baths, and tho sulphur and earthy ones. Further, the favourite 
assertion, that the indifferent ‘not irritating,’ mild thermal 
waters are peculiarly adapted for ‘ weak, irritable constitutions,” 
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and the: the irritating salt thermal waters are more suited for 
Mrvnger comeuitution:, having more resistance power. is, with 
car preven: knowledge. nothing more than a fastion of speech. 
ferent thermal scurees, which bas, bow- 
ever. been for « long time tittle used in Wildbads fer drinking, 
is to te preferred te more strongly mineralised waters, when 
tw intreduce into the srsem large quantities of 
water. merely for their searching and wacting-out effect. 
Simple warm water is better suited for such measter drinking, 
tian what contains chloride of sodinm, or carbonic acid. 

I need rot Lere exter on the varioas aids which are sooften 
empbered at the same time as tke waters at Wildteds. Some 
ff thes: are. milk, wher. or herb juice cures the ying in bed 
afer thle baths. the fomentations with *:berma! water! the 
fedoraticg, the Sampring. the enveloping in sheets the 
eweating cures, the shower baths, the docctes vagina douches, 
he of the orgaric sediments thermal vapour and 
Many of 






































Jog proer. cemainly play an importact part in some cases, 
wile the efScacy of others. suc i 
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TABLE OF THERMALS, 
‘Taste 1.—Tae Leourrenest Tornata! 





we 
carbonic acid, (It {s not usual to class it among indiderent 
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coll, it ix heated ; when the water is too hot, it is cooled. Taleo give 
the totals of solid constituents, although the knowledge of this is really 
irrel t for this class of waters. The height above the sea is given 
in a climatic point of view. I may well pass by the minimal 
amounte of gua present. 

Ina thempentioal point of view it would not only be allowable, 
ut it would oven be imperative, to include various other baths under 
the howd of indifferent, 

‘To them practically belong, the thermal waters of Baden Baden aud 
of Wieshaden, remarkable for their small and unimportant amount of 
common walt; farther, all the sulphur haths, 80 poor ia solid consti- 
tuonta, and in which it has long been doubtful, whether their sulphur 
inof any therapeutic importance, We merely followed the established 
prvotivw, when we excluded them from this group, and placed them in 
another one, On the other hand, I could not avoid including at least 
the line thermals (Leuk, Rath), although they are distinguished from 
onhnary inditforent water, by their containing sulphate of lime, Idid 
thin, beeaase Lrenlly cannot ae how the presence of a little gypsum, 
oan beat any importance therapeutically in their outward applicition. 
(hanpare the acount of earthy waters.) 
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SIMPLE ACIDULOUS SPRINGS. as 


springs which contain only a minimal amount of iron, of ear- 
honate or gulphate of soda, of earthy alkalies, ss chalybeate, 
alkaline, muriatic, saline, or earthy, 

A thorough and logically carried out classifiention of such waters 
cannot be made, and for this reason, that we know nothing of the 
ainount of iron, soda, &e., necessary to make such waters bagin to act 
therapeutically, and further because the rise of sesle is very gridual 
from tho most slightly to tho most highly mineralized acidulous 
springs. Every sach classification must necessrily have much that 
is arbitrary in it, I have placed in Table IL. only such acklulous 
springs, as contain very minnte quantities of salts or earths, 

Acidulous waters rise in innutnerble places; there are district, 
like the neighbourhood of Egor (the Kifel and Auvergne, Tr.), 
whore almost every village hns its spring. 

Almost all the springs of this kind aro cold, and on this account 
are nosed noarly exclusively for drinking. Most of thom are exoeal~ 
ingly popular, as plewsantly tasting and refreshing drinks, Hence 
the enormous manufacture of artificial waters of this kind. 

While many common springs, and wells, do nov contain more car- 
bonie acid than rain water, and at the highest 50 volumes in 1,000 of 
water, the quantity of carbonic acid often absorbed by these waters ix 
Inge, and there are often 1 to 1§ or even 2 volumes of carbonie 
acid to the volume of wator. The quantity of carbonic acid varies 
periodically in its abundanos. 

The consideration of this group of waters, gives us an oppor- 
tunity of examining the physiological and therapeutical effects 
of carbonic acid. Our actual knowledge on the subject, ix in 
inverse proportion to the immense amount of praise, that is 
bestowed, in many balnealogieal books, an the carbonic aeid of 


While distilled water, poor in gas, tastes mawkish, the 
Losses oeeraabiene ep eaatertis: gti 
sory and gustatory nerves of the tongue, produces pleasant 
pricking feeling in the mouth. The carbonic acid, when it 
has reached the stomach, causes a feeling of warmth and 
tension. The carbonic acid acts here, as a stimulant to the 
mucous membrane, the nerves, and the muscular fibres of the 
stomach. It is supposed to increas the secretion of gastric 
juice, and to excite ‘the appotite and the digestion? While it 
stimulates the nerves of the stomach, it stretches and gives 
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walls. The movemert of the somach is ex- 
Le carrying away <f tle chyme, and event- 
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action, Therefore an influence of the carbonic acid, swallowed 
in large draughts of a mineral water well charged with it, on 
the nervous system, and on the sensorium, is not to be entirely 
overlooked. But can this still questionable influence, be of 
any balneotherapeutic value for extended neurophysiological 
and pathological conclusions ? 

Very erroneous opinions seem to prevail frequently, about 
the quantity of carbonic acid, whieh can reach the blood under 
the most favourable circumstances, after drinking carbonated 
waters. On this subject it may be sufficient to give a calcula~ 
tion of Quincke's, Let us take one of the wells that is richest 
in carbonic the Schwalbach Weinbrannen. We have in 
500 c.cm, of it 2°7 grammes of carbonic acid, of which a large 
portion is certainly lost in procuring and in drinking it, and by 
eruetation ; but let us assume 2-6 grammes as the amount of 
gas absorbed. We know from Vierordt’s experiments, that at 
the temperature of 67° about 0-5 of a gramme of carbonic acid 
is excreted every minute from the lungs. The 25 grammes 
just mentioned, are therefore equal to the amount of it excreted 
by the lungs in five minutes. Tho facility, with which the quan- 
tity of carbonic acid may be excreted almost to double it usual 
amount, by an increased number or depth of the respirations, 
or by increased pressure of carbonic acid in the blood, makes 
it possible, that the supposed 2°5 grammes of carbonic acid, 
taken up at once by the whole mass of the blood, may be again 
excreted within a few minutes. But the gaseous carbonic acid 
of the digestive canal is, owing to its slight diffusibility, taken 
up but slowly, and in small quantity, by the blood. In addition 
to this, the carbonic acid absorbed in the water, which has 
arrived in the stomach and digestive canal, only gradually 
becomes free there, and the carbonic acid, that has joined the 
number of guses in the digestive canal, is absorbed, only in 
proportion as the pressure of the carbonic acid in the stomach 
and digestive canal, exceeds the carbonic acid tension of the 
blood. Owing to the width and yielding nature of the way, 
which stands open for the eecape of carbonic acid, the quantitics 
of carbonic acid, which gradually pass over from the stomach 
‘and digestive canal to the blood, can be eliminated without any 
difficulty. We can, therefore, only agree with Buchheim ; 
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he says, ‘It is impossible, with saiapeled siaioe a 
dues any considerable increase of the quantity of 

in the blood, by the introduction of carbonic acid into the 
stomach, for instance, by copious draughts of carbonated waters.’ 

If the quantity of carbonic acid in the blood were increased 
in any marked degree, there must also be an increase of cam 
bonates in the urine, for, according to the experiments of 
Planer, PAliger, Ewald, the carbonic acid tension of the urine 
is dependent on that of the blood, The formerly 
entertained, that the amount of carbonic acid in the urine was 
considerably increased by the use of carbonated drinks, is con= 
tradicted on the ground of experiments by Marcet, Wobler, 
Buchheim; and Lehmann and Kernig could only detect a very 
small increase of carbonic acid in the urine, 

‘The assumption, that the copious use of carbonated drinks 
occasions an increased excretion of oxalic acid in the urine 
({oxaluria) (Donné, Lehmann), is not yet proved, and the ex« 
planation of this occurrence is entirely hypothetical. It was 
this: that, in consequence of the supply of carbonic acid, the 
uric acid, as well as the derivatives from the # ing 
substances, underwent imperfect combustion —that is, not to 
the last stage, carbonic acid, but only to oxalic acid, Le. to 

H,C,0, instead of to CO, Cantani ‘could not detect any in- 
crease of czalls acid fn the urine, after edininistering (lace 
quantities of carbonated wate: 


practical experience, and reckons, no ‘doubt. rightly, carbonated 
drinks as ; among the best. diuretics. But we know more aceu- 
experiments. Drinking 

diuretic, inasmuch as 

t, in the howre 


‘carbonic acid, increasing the 
ye OF by its stimulating some of 
secretion, for the blood 


cont Pr 
ie ‘not made richer in carbonic acid by drinking carbonated 
waters. There also can be no reflex transference of the stimulus 
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of carbonle acid, from the mucous membrane of the stomach to 
the nerves of the kidneys, or to their centre; for there is no 
increase of diuresis, after taking an efferyescing powder with 
little water. ‘he increased excretion of water through the 
urine, after taking carbonated drinka, can only be caused, 
according to Quincke, in this way, that the carbonic acid (in 
consequence of the hyperemia of the mucous membrane, which 
it excites) materially accelerates the absorption ofthe water that 
has been drunk, This, perhaps, will explain the known fact, 
that alcoholic carbonated drinks produce intoxication more 
quickly than those which are not carbonated, 

The swallowing of strongly carbonated drink, has no influ- 
ence, worth mentioning, on respiration, pulse, or blood pressure. 
Tn Quincke’s experiments on a dog, after giving him carbon- 
ated water, the respiration was sometimes unaffected, some- 
times less frequent and leas forcible. The retardation of the 
respiration, Qaincke thinks, is to be considered, ax a reflex 
action of the coats of the stomach. Lichtenfels and Fréblich 
also observed retardation of the respiration; others, again, 
found acceleration of it. No less different opinions are enter- 
tained respecting the influence of carbonated drinks on the 
pulse. Bruun, Scegen, Diraf, found it accelerated ; Lichtonfels, 
Frohlich, and Kerner found it retarded. Quincke observed both, 
(Compare what was said above, Pp. 329, 330.) The blood 
pressure, according to Quincke, is nov Y altered. 

After what has been said, the therapeutic value of the 
internal use of carbonated waters, as far as it is yet ascertained, 
can be oxpressed in a few words, They are plensant, refreshing 
drinks, and thorefore liked as articlos of enjoyment. They are 
suitable for dyspeptic conditions, especially in aonte indigestion, 
in nausea, and inclination to vomit. They probably further the 
secretion of the gastric hoses the absorption of the ingesta, and 
thus relicve indigestion, They ulso get the credit of being use- 
fill, in sluggishness of the peristaltic action of stornuch and 
intestines, which action is stimulated by carbowated drinks. 

Some, like Dirnf, attribute to carbonated waters, an netion on the 
secretion of other mucous membranes, and especially of the respiratory 
‘tract, in which they are said to produce * an inerease of the secretions, 
‘a fluidifying and easier removal of macus’ If carbonated warm water 
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es rere en Sheth eine the warm water, not to the 
carbonic acid. 

The sartanaiad drinks act as diuretics, because their car- 
bonie acid quickens the absorption of water in the stomach and 

ive canal, and thus temporarily augments the stream of 
water that passes through the kidneys. 

Various other actions, especially on neuroses, are ascribed to 
acidulous water, and explained in the favourite way, by reflex action. 
Such action may take place, in the dyspeptic form of headache, in 
vortigo from the stomach, and in gastric headache. I may mention, aa 
4 curiosity, that a power of retarding change of tissue was ascribed to 
tho acidulous waters, on tho idea, that the carbonic acid, which reached 
the blood, acted na a depressor of the combustion processes, which go 
on in the system, 

Carbonated waters, usod ns clysters, are more aporiont, than ordi- 

water, 

‘Tho local application of thess waters to the os uteri and vagina: 
has got the credit of being emmenagogue, bringing on menstruation, 
and exciting contractions of the uterus. 

Carbonic acid plays a part in a great many variously 
mineralised baths. We have the action of the mineralised 
and gaseous bath, deduced from a stiraulation of the cutaneous 
norves, alike, whether this is evoked by carbonic acid, by iron, 
by chloride of sodium, or by other salts. Whether or not the 

carbonic neid, the salt, nid the iron, set a-going qualitatively 
different forms of movement of the nerves, it comes in reality 
to this, that, so far as concerns the possible operation of the . 
skin stimulation on change of tissue, the respiration, the eir- 
culation, on vasomotor, nutritive, and secreting fuuctions, the 
only one thing of importance, is the quantity of the stimulants, 
the strength of the lation, We must si nd by this 
simple point of view, unti 
therefore, speak of a specijic action of the carbonic acid of a 
bath, any more than of that of its ivon or chloride of sodinm. 
It would be desirable to know, what quantities of carbonic acid, 
of iron, and of chloride of sodium, are equivalent to each other 
in a bath, with reference to their power of skin stimulation, 

It follows, from what has been said, that, for the present, we 
cannot speak of any specific indications for the use of the car- 
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bonie acid in baths, in different complaints. Therapeutic expe- 
rience and practice teach this, because very different salt and 
gaseous baths are successfully prescribed for one and the same 
disease. Carbonated baths are therefore adapted for all diseases, 
in which iron and chloride of sodium baths are employed ; and, 
although the therapeutic use of some of these baths—for in- 
stance, strong salt ones—has some special indications, yet no 
one can seriously deny, that the same effecta may be produced 
in some cases by carbonated baths, possessing the same strength 
of skin stimulation. 

Tt may be advanced against this view, and in favour of a 
much more powerful operation of carbonated, than of mineril- 
ised baths, that gaseous carbonic acid penetrates the skin, as 
the older experiments of Autenrieth, Legallois, and Abernethy, 
and the newer ones of Gerlach, and especially of Rohrig, show, 
Although this, strictly speaking, applies only to the gas, yet it 
may be inferred of gaseous water baths also, 

We know, that in a strongly carbonated bath, the body is 
soon covered with a number of gas bubbles, These adhering 
babbles, which are subject to the pressure of the water, may be 
partially taken up by the skin, But the whole process is to 
he regarded, not as 4 filtration of carbonic acid through the 
skin into the blood, but asa very gradual and protracted pro- 
cess of diffusion through the epidermis, in which the degree of 
carbonic acid tension of the blood is an important element. 
The quantities taken up in the bath are, under the most 
favourable circumstances, so small (in proportion to the quantity 
of carbonic acid made and excreted by the body during the 
same time), and altogether so minimal, that no considerable 
increase of the number or depth of the respirations is required, 
to remove at once any excess of carbonic acid, that has been taken 
in by the skin. People do indeed appeal to the disturbance of 
the head, and to the giddiness (the bath ‘ intoxication"), which 
are observed in some bathers from carbonated baths, and con= 
sider this a result of cutancous absorption. But, granted that 
the head disturbance is caused by the carbonic acid, it is a 
‘much simpler explanation to suppose that it has been caused 

the gas inspired in the hath. 

Se apesrck ct wtione eg. preschool octal 
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it is difficult to understand, what therapeutic action,in disease, 
these minimal amounts of carbonic acid, taken in by the skin, 
can have. 

The carbonated baths are said to stimulate the skin more 
powerfully than the salt ones, and for the reason that, in the 
former, the carbonic acid, which penetrates the skin, directly 
stimulates the terminations of the nerves, A consequence 
of this over-stimulation is said to be, weariness, and a 
secondary calming of the whole nervous system. But, aceord- 
ing to the experiments of Basch and Dietl, as also of Jakob, 
carbonated baths leave behind them increased sensibility of 
the skin. Santlus observed the same after strong salt baths. 

In Inying down the indications for carbonated baths, practi- 
tioners roferred, nccording as might be wantod, to their stimu- 
lating or to their calming effect, on the cutaneous nerves. 
‘They were supposed to inthuence, by their stimulation, the 
change of tissue, the circulation, the movement of the lymph, 
the nutritive, vasomotor, and secreting functions, and thus to 
be curative in the most different forms of disense. To their 
anwethetic operation was ascribed the lowering of the eutaneous 
sensibility (which still has to be proved), the ‘calming of the 
nervous system ;' and in this point of view carbonated buths 
wererecommended forhyperwsthesias,neuralgins, pruritus cuta~ 
news, further also in hyperkineses (contractions, cramps, &e.) 

Passing by the application of acidulous waters in the form 
of douches, injections, &e., we turn briefly to carbonic acid gas 

ration of earboni them, is either spon= 
taneous, ar in favoured by various procestes of genarating se 
—cither by agitating the water, or by heating it. The gas 
baths are always moist, sometimes almost saturated with 
aqueous vapour, their amount of « ching at most: 
to 30 volumes per cent. The ii either enclosed in a 
wooden box (with the exe i e head), into which the 
gas of the spring is cond 
the gas bath. In the larger gas basins, as in 1 
caverns, the carbonic acid rises little more than to 3 feet from 
the floor, so that a person standing in them has respirable 
enough air to breathe. Ifthe well gas, collected in a pipe, is 
made to stream out directly against the affected part, this is 
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called a gas douche. In the inhalation of such well gases, of 
which carbonic acid is by far the most prominent, that gas can 
only operate in a way opposed to the object of ordinary respira- 
tion, One cannot see what is to be gained, in the way of thera- 
peutic effects, by the inhulation of well gases, and the theory 
of the operation of gas baths has equally weak foundations. If 
Tam not mistaken, this employment of gas has originated with 
mere bath speculators, It is not to be doubted, that the inbala- 
tion of aqueoue vapour, and of air mturated with moisture, which 
takes place in baths of carbonic acid, may be useful in some affec- 
tions of the organs of respiration. 
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Name of Well 


Situation 


Free 

Sum of Carbonle! 

Bollde Acid in 
‘Catm. 


Relatively most 
Important 
Constituents 





Landskron Well 


Liebwerda, Trink- 
‘brunnen 
Marienbad, 
‘Ambros. W. 
Carolin. W. 


Nauheim, Siiuerling | 


Neuenahr, 
Augusta W, 
Mariensprudel 


Niedernan, Olga W.. 





Passug, Belvedere 


Reinerz, Cold W. 


Rippoldsan, Prosper- 
schacht W. 


Schwalbach, Linden 
W. 

Sing 

Tarasp, Karola 





Teinach, Bach W. 


Wildungen, G. V. W. 








Abr Valley, Rhine 


Hesse Darmstadt 


Ahr Valley, Bhine 


Wirtemberg 
Switzerland . 


Silesia. . 


Black Forest 
‘Hesse Nassau 


Thine Valley 
Engadine 


Wirtemberg 


Waldeck =. 


20 


ne 


09 


14 


4 


14 
27 


14 


09 


08 
12 


1 








672 


10 


1,173 
1,514 


509 





Bicarb, sodium, 
O8 ; chloride 
sodium, O-4 ; 
sulphate — s0- 
dium, 0-2 





0025 
calc. (magn.), 
0'8 ; sulphate 
sodium, 0° 
Bicarb. sodium, 
02; chloride 
sodium, 02; 
dicarbon. cal- 
cium, 0-3 


Bicarb. sodium, 
08; tempera- 
ture, 896° 
Bicarb, sodium, 
0-7 ; tempera: 
ture, 102-29 
Bicarb. calcium, 
09 

Bicarb. sodium, 
03; bicarbon. 
‘calcium, 20;bi- 
carb. iron, 0-03 
Bicarbon. ‘iron, 
O01 ; bicarb. 
sodium, 03 ; 
dicarbon. cal- 
cium, 0-6 
Bicarbon. iron, 
0-01 5 biearb. 
calcium, 0-7 
Bicarb. calcium 
(magn.), 0-7 


Bicarbon, iron, 
0-02 ; bicarb. 
calc. (magn.), 
09 


Bicarb. calcium, 
1:2; bicarb. so- 
dium, 08 

Bicarb. calcium 
(magn.), 12; 
bicarbon. iron, 
0-02 
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3. THE ALKALINE SPRINGS, 
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Biol 1865, p. 195.—Soegen: ‘Unters. ith. d. Rinfl. des Carlsbader 

Minoralw. auf den Stoffweehsel,’ Wien. med. Wockensohr,, 1580,—Sehare- 
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*Lehrb. d. phys. Chemie,’ Sed edit., Leipz, 185%, vol. 1—Gallois: * Mémoire 
sur YOxalate de Chanx dans les Sédimene de Urine... | Gas. Mad. de 
Paris, 1850,—Radsiojowski; Berl. Klin, Wochenschr 1870, Nos. 25, 26,— 
Rohrig: Ocsterr. med. Jahrb, 1878, p. 240-—Kiilla: * Beitr. 2. Path. u. 
‘Therup. des Diabotes,’ Marburg, 1873, and Deuteeh, Arch, f, kitn, Med, 1873, 


wl, xii—Kimtechmer: ‘ Ueber Zuckerauescheid, beim Gebr, yon Na,CO, 
und Nn,80,, Sitz-ler. d. Wien. Acad. d. Wissenach., part iil, vol. Ixvi.— 
Gresmam' *D. all. Quotlon, ia Valentiner's Hand, 4, Bslneothersp.,” 
1578.—Rices:  Ueb, d. Bin fd. Carlabador Warmers auf d. Tocheseinit 

Bert. bin. Woekenschr., 1877, No. 80.—Rutherfont : Tramanot. of the 
Seca of Bunbyh,L0, ,188— See Web. d. Bint, a. satin. 
Veehandl. &. balneoteg. Sects a 2. sant. 1870.— 


Fiirbringer: 2. Oxalsiiareausebeld. dureb dl. Harn,’ Drutach, 
Arch, f. kia, Med, xviii. 1870—P. Guttmann : ' Ue. d. therap. Warth d, 
Carlatnder MihThrunnen b, Dinbates melt.’ Berl. Alin. Woekenachr., 1880, 
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‘Tho sources belonging to this group, are distinguished by 
containing a greater or less amount of carbonate of soda, and of 
free carbonic acid. They are divided into three classes, accord= 
ing to the absence or presence in them of chloride of sodium, 
and sulphate of sedium— 

1, The alkaline wells or acidulons alkaline waters (their 
amount of bicarbonate of sodium reaching 1 per 1,000 parts or 
more), 

VOL. 1¥. AA 





1 per 1,000 parts or more). 
_ These groups of wells give us an opportunity of 
the therapeutic properties of carbonate of sodium, and 
of sodium. The action of the chloride of sodium 
tained in the alkaline muriatie waters will be handled, under 
the head of the salt: waters, 

"The carbonate of soda, which reaches the stomach, is de~ 
composed there, by its acids, Chloride of sodium is formed, and 
under some circumstances also luctate, butyrate, and acetate of 
sodium, while the carbonic acid ix set free. The neutralisation 
indeed is only seldom a complete and mutual ane, when equiva- 
lent quantities of soda and of gastric acid happen to meet. 
Tu most cases there remains a surplus of acid, or a surplus of 
alkali. 

Even when the contents of the stomach have ot first a 
neutral or a weak alkaline reaction, as when no food has been 
taken for several hours, neutralisation of the biearbonate of 
sodium is effected, because the secreti gastric juice is ex- 
cited, whenever th swallowed, It is well 
known, that the alkal 
articles which inert 

ee h prove. The 


carbonic acid, rom t honate: f sodium in the 
stomach, and the he chloride of sodium. in the same 
direction. 
As digestion does not take: 
gastric juice, ide 
of soda waters, fter a eit may act 
ate stomachs, That 


f advantage 
This is when there is an excess of 
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for each acid, with which decomposition takes place 
When there is too much acid, the digestion is 
may in the end be stopped. It has been said, in 
neutralisation of the contents of the stomach by 
that the conversion of amylaceous substances into dextrin 
sugar, which has commenced in the mouth, is in 


amylaceous bodies, and not when it contains albuminates. We 
also know, from the experiments of Frerichs, Lehmann, Schiff, 


the starch into sugar, that they do not destroy the activity 
of the saliva ferment. The soda waters, when they have 
reached the stomach, excite its peristaltic action, especially 
if they have been drunk cold. We do not know, whether 
this is the effect directly of the carbonate of soda, or of the 
carbonic acid and chloride of sodium, into which it is deoom- 
posed. In any case, if we wish to assist the expulsion of the 


contents of the stomach, we should give the muriatie, and still 
more the saline, soda waters the preference over the simple 
acidulous ones, and among the latter we should prefer, for this 
object, those that are richest in carbonic acid. 

Let us now look at the therapeutic indications, which are 
to be derived from what we have said. ‘The carbonated soda 
waters have long been much used in medicine, in chronic 
eatarrh of the stomach, and are a favourite prescription in cer 
tain dyspeptic conditions, In those cases of catarrhs, in which 
large quantities of mucus are secreted, which collect especially 
in the empty stomach, and, along with a similar oolleetion in 
the throat, cause morning sickness, soda waters, drunk on 
an empty stomach, loosen its mucus, assist its removal, 
cleanse the mucous membre, and prepare the way for diges 
tion. In enses of catarrhs with great formation of acid, the 
alkalies serve to neutralise a part of the free acid, and can thus, 
by establishing a proper amount of acidity, favour digestion, 
Abnormal quantities of acid almost always arise from abpormal 
states of fermentation. 

At is a mistaken idea, to attribute to the soda water a 


aad 





obstruction of the pylorus stands in the way of the: 

the stomach being emptied. Soda waters are su 

when there either is simply abnormal generation of 1 

abnormal formation of acid, along with a peristaltic action 
working order, and with # free road for the expulsion of the 
contents of the digestive canal, and, in these eases even when 
abnormal exoitants of fermentation seem to be present in the 
stomach. 

It may be said to be universally recognised, that alkaline 
waters are contraindicated in a great number of stomach ca- 
tarrhs, and dyspepsias, which, like the catarrhs of the anmmie, 
of fever patients, of convalescents, are attended by a deficiency 
of acid. 

If the chief object is to neutralise large quantities of acid, 
‘or to loosen mucus, then the stronger alkaline waters are to be 
chosen (Vichy, Bilin, Fachingen, &e.), while the salines (Carls= 
bad, Marienbad, Tarasp, &e.) or the muriated ones (Ems, 
Luhutschowitz, Selters, Roiedorf, &c.) deserve 
whenever the object is to promote, by stimulation of the peri~ 
staltie action, the removal of stagnating remains of food, large 
accumulations of macus, &e. 

Have the alkaline waters, beyond this, any direct sulutary 
influence on the disordered mucous membrane of the stomach ? 
Poople speak of an ‘anti-catarrhal alterative,’ of a *tone~ 
restoring’ and ‘calming’ effect of soda waters in catarrhs, 
dyspepsias, atonies, gastralgins. These are merely roundabout 
expressions for the undoubted good effects of soda waters in 
many of those cases, as proved by experience, One would per= 
haps be most inclined to answer the above question affirma- 
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tively, on recollecting the admirable results produced by 
ordering Carlsbad water in weus ventriculi, when at the sume 
time the general regimen and diet of the patient were properly 
regulated, But in this as well as in that nse, the good effects 
are indirect, inasmuch as the neutralisation of the contents of 
the stornach stays the progress of the peptic ulcers, the ebloride 
of sodium and the sulphate of sodium prevent the stagna= 
tion of the contents of the stomach, and in this way render 
the conditions of cure more favourable. 

In the case of trenting certain chronic stomach catarrhs, with 
the muriated alkaline waters, perhaps something should be 
attributed to the influence of their chloride of sodium in 
separating pepsin from the cells of the glands of the stomach, 
which contain albuminates. Much is not to be expected of any 
antifermentative, antizymotic power of the chloride of sodium 
present in this class of waters, 

On the other hand, I must shortly allude to the appetite- 
exciting action of soda waters, in certain cases of nervous ano- 
rexia (dyspepsia), Here, as everywhere, the aecompanying 
favourable factors of a bath enre must not be overlooked. 

Owing to the relatively small amount of carbonate of soda 
in alkaline waters, and owing to the slow diffusibility of the 
salt, it generally becomes fully neutralised, after remaining 
some time in the stomach. In even the most favourable cases, 
but small quantities of carbonate of soda reach the intestine, 
They may come to be absorbed there, when the reaction, from 
the mixture of the pancreatic juice and the bile, is a weak 
neutral one. It is possible, that the carbonate of soda, acting 
along with the neutral bile and the alkaline secretion of the 
pancreas, may have a modifying influence on the process of 
digestion, excited by these secretions As the acid of the 
stomach chyme, which has arrived in the duodenum, reflexly 
excites the secretion of bile and of the pancreatic juice, perhaps 
diminished secretion of those fluids may result from the chyme, 
which has been made neutral or alkaline by the carbonate of 
soda. 

The carbonate of soda, chloride of sodium, sulphate of soda, 
and curbonie acid in the waters, when they reach the digestive 
canal, exeite peristaltic action. It is well known, that Liebig 
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attempted to explain the action of salines as a 
ectgeie law of endosmosis.. In pete 
how purging follows the introduction of slines, ix always” 
answered in the sense, that they, by stimulating the nerves of 
the stomach and intestines, excite reflexly the 
movements, and thus accelerate the removal of the fluid con= 
tents of the digestive canal. We need not examine, in detail, 
the decisive experiments on this subject of Aubert, Thiry, 
Schiff, Moreau, Radziejewsky, Buchheim, and others. 

Many soda waters, especially the saline ones, owe a great 
portion of their curative effects to their purgative action. In con- 
nection with this, we refer to various chronic catarrhs of the 
intestinal canal, in which they, especially the muriatic and 
saline ones, often do excellent service. If the catarch is 
dependent on the presence of too much acidity in the chyme 
passed into the intestine, then the neutralising effect of the 
carbonate of soda is useful. If atony of the muscular coats, 
or diminished reflex excitability of them, is the cause of the 
stoppage of the contents, with its daily injurious influence on 
the mucous membrines, then the peristaltic action of the saline 
laxatives occasions a quicker passage of the injurious contents, 
favours the conditions of normal digestion, removes the source 
of the chronic irritation of the mucous membrane, and quicts 
the abnormal fermentation of the contents of the duodenum, 

Various liver affections (cirrhosis, jaundice from obstructed 
bile ducts, venous hypenemin, : 
fatty liver, &c.) have chro 


oF 


Idiopathic chronic catarrh of the bowel, on the orbs ease 
is often found in great: enters, it ’ 


the mucous coat, into th 
vena ans is Peo 


liver is accelerated. "hu laxative soda waters ts excellent 
service, not only when anatomical changes in the liver are the 
causes of the chronic hypermmia of the digestive tube, and the 
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eatarrh resulting from it, but also and especially in cases where 
the idiopathic catarrh has induced slowness of the circulation of 
blood in the capillaries and venous twigs of the intestinal tude. 
Many a cure, of what has been taken for a serious liver affec- 
tion (about the diagnosis of which they are not very particular 
at many baths), is to be attributed to the removal of a distur- 
bance of the local circulation, which has been caused by the 
chronic catarch, 

The recognised curative effects of soda waters (especially of 
the saline ones), in acute and chronic catarrhal jaundice, depend 
on the favourable influence they exercise on catarrh of the duo- 
denum, and on the removal of the obstacle to the flow of bile, 
which was caused by the swollen state of the mucous mem- 
brane. Possibly there may also be the secretion of a thinner 
and more watery bile. Only the increage of sccretion must be 
attributed to the water, dnd not to the soda; for Nasee’s, 
Rébrig’s, and Rutherford’s experiments all agree in saying, that 
neither carbonate of soda, nor chloride of sodium, nor sulphate 
of soda, have any influence over the quantity of bile secreted, 
while copious drinking of water increases the amount of bile, 
and relatively diminishes its solid contents, 

‘We cannot even at the present day explain thoroughly the 
fact, which bas been proved a thousand times in public and in 
private practice, as well as at renowned baths, that saline soda 
waters assist the removal of gull stones, [t has been attributed to 
the dissolving, stone-diminishing power of the waters, to the 
increased secretion pressure of the bile, which has been given off 
in larger quantity, and alzo to the reflex peristaltic action of the 
digestive tube, occasioning more active contmetion of the gall 
bladder, As regards the solvent action of the wate: 
usually ascribed to an increased alkalescence of the bile, 
their use. If this increased alkaleseence has not yet heen 
proved, yet, to negutive such an assumption, we need not refer to 
the still defective proof of increased alkalescence of the blood 
after the use of soda; for it is always possible, that the soda 
brought by the wena porter to the liver, may be at once madi 
tase of by the latter, for the formation of bile. It is also an 
indisputable fact, that cholesterin, and cholepyrrhin of lime are 
gradually dissolved in strongly alkaline bile, while gall sto 
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which have a covering of carbonate of lime, ean only be at- 
tacked by acide, Some have referred, in favour of the stono- 
dissolving and lithotriptic power of alkaline waters, to the fact, 
that the stones passed have often the appearance of having 
been eaten into. But stones, expelled spontaneously without 
soda waters, or after rhubarb or senna purgatives, hare often 
the same appearance, and it is quite possible, that the corrosion 
‘or breaking into fragments may occur in the intestinal tube. 
We know little of the action of the carbonates or sulphates 
of soda, when taken into the blood. ‘The larger consequently 
is the field for balneological conjecture, It has been a bad 
habit in this branch of literature, with the object of giving 
‘exact scientific’ accounts, to lump together the reeults of ex- 
periments made on degs and frogs, by injecting ealta of soda 
into the blood, without attending in the least to the quantities 
of soda used. Some have derived from ‘therapeutic experi- 
ence’ other actions on the blood and change of tissue, and seb 
them forth with an air of certainty, as if they were exact ex- 
periments, which on this subject are almost entirely wanting, 
‘It appears to be still very doubtful, whether we can pro- 
duce any perceptible offect on the alkalescence of the blood by 
the employment of alkaline substances’ (Buchhelm). With its 
slow diffusibility, the absorption of earbonate of soda is slow, 
and its excretion is probably equally so, In this way, even con- 
sidermble quantities of it may pass through the blood in a given 
time, without the alkaleseence of the blood, which, according 
to Canard, may normally vary between 270 to 361 milligrammes 
in 100 ouble centimetres of blood, being materially altered. 
Just as an observable increase of the alkalescence of the 
blood, after the use of alkaline water, has not yet been proved, 
(indeed, everything seems to point to the probability, that the 
small quantities of soda that are taken up, quit the blood im- 
mediately), so, on the other side, the objection, that. strong 
ulkalescence of the blood is prevented by the conversion of 
carbonate of soda into chloride of sodium and carbonic acid, 
has no force. In order to preserve the normal alkalescence of 
the blood, an amount of carbonate of soda, or of soda united to 
the bile acide, or of soda albuminates, must reach the intes- 
tinal tube, which is equivalent to any amount of hydrochloric 
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acid, which becomes free,in the gastric juice, from the chloride 
of sodium in the blood. If no carbonate of soda is taken in 
by the stomach, the hydrochloric acid of the stomach 
unites itself with the soda of the intestines, and the elloride of 
sodium formed returns back to the blood. But if carbonate of 
soda is taken in by the stomach, then not only chloride of sodium 
is formed, which is taken into the blood, but the amount of 
carbonate of soda separated, which is equivalent to the pro- 
duction of hydrochloric acid in the stomach, passes back into 
the blood (Thiry). It temporarily increases the alkalescence of 
the blood in a small degree, but being superfluous, is soon 
excreted through the urine, 

The most different cfiects on the blood, the change of 
tissue, &c., are attributed to this assumed increase of the alkalies 
of the blood. The carbonate of soda is supposed *to diminish 
the amount of fibrine of the blood,’ to ‘ inerease the process of 
oxidation in the blood,’ ‘in larger doses to materially lower 
the oxidation of nitrogenous compounds, in smaller doses to 
increase the change of tissue, and operate as a diuretic,’ &e, 
Dlook round me in vain for any proof of these assertions. 

Starting from the fact, that many organic substances, foreign 
to the body, were more easily oxidised by the presence of 
alkali, some ascribed the supposed increase of the alkalies of 
the blood, after drinking soda waters, to an oxidation-increasing 
aetion, And this is appealed to even now, when attempts ure 
made to explain the * wonderful” effects of soda waters, in 
diabetes and in obesity. 

But an increased combustion of fat, after drinking soda 
waters, has not yet been proved, although Scheremetjewski 
observed a slight increase of the excretion of carbonic avid, 
and of the consumption of oxygen, in mbbits, after injecting 
into their blood from 0'3 to 0-8 gramme of sods, neutralised 
with lactic acid. I may remind those who, on account of this 
experiment, are prepared to ascribe a similar operation to all 
salts of soda, that acetate and formate of soda (according to 
Scheremetjewski's experiments) have no such operation ; and 
that the conclusion, that, because there may be an increased 
‘excretion of carbonic acid, there is also an increased combustion 
of fat, is not warranted. 
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‘The increase of the exeretion of carbonic ackd, and of the 
consumption of oxygen, may be occasioned by the rapid com=— 
bustion of lactate of soda to carbonate, without there being 
necessarily a greater combustion of fat than usual (compare 
Voit, ‘ Zeitschrift £. Biologie,’ vol. ix., 1873, p. 508). * 

‘There are no real grounds, therefore, for attributing the 
good results obtained in obesity, so especially at Marienteul and 
‘Tarasp, to an increased combustion of fat, excited by the alka- 
line contents of these waters, The explanation of those cures, 
4g much more to be found in the strict diet, which forbids the 
use of alcoholics, of fits, of amylaceous food, cte,, and confines the 
patient toa simple meagre table. To this is fortunately added the 
fact, that ‘the use of a water cure at the place and site of the 
water, usnally leads the most incorrigible sinners at table to @ 
little self-reflection, and to at least a temporary repentance, 
because, very luckily for them, the most frightful stories of the 
bad effects of errors of diet, of overloading the stomach, &o., 
professedly observed by them, are in constant cireulation 
among the frequenters of the place’ (Iimmermann). Further, 
Lesides the increased bodily exercise, and other circumstances 
incident to cure life, an important part of the treatment of 
obesity is, the laxative action of the waters. The obesity nau- 
ally diminishes the faster, the more active the purgative effects 
of the water are. By the purging, the full use (digestive and 
absorptive) of th: urishment taken is interfered with, fats 
and peptones are carried away, and the well cwre becomes a mild 
abstraction cure. e results of the very late analyses of the 
urine by Zitler, sl t 
tention in this point 
tive diminution are eece ‘ie and 


and pancreatic juice) caused | 
whieh last a great 
chlorine, iron, phosph 


A specific operation in diabetes, wae formerly attributed to 
the carbonate, and sulphate of soda of certain wells. As long 
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as Mialhe and Marchal's theory, that want of alkali in the blood 
was the cause of diabetes, and of the incomplete combustion of 
sugar, still found supporters, the explanation of the usefulness 
of soda waters appeared to be very simple. Minthe's theory 
has long been given up, but it will be far more difficult to 
uproot the deep-rooted notion of the efficacy of Vichy and 
Carlsbad waters in diabetes. Little as it can be doubted, that, 
al these and other baths, many cases of diabetes are improved 
or cured, by a strict attention to antidinbotic diet, and by the 
other concurring incidents of « bath cure, as little can it now be 
maintained, that such favourable results, which constantly ocenr 
in private and in hospital prictice, without the aid of waters, 
are to be ascribed to soda salts, or to mineral waters, Kiilz 
has shown, by a long series of experiments on several patients, 
that the use of Carlsbad water, has not the least power of 
diminishing the secretion of sugar in diabetics. Kratschmer, 
Kretachy, Riess, P. Guttmann, and others arrived at the ame 
result. Ihave been myself for many years convinced of the 
uselessness of Carlsbad salts in diabetes, and have confined its 
‘use to cases only, where it was an object to overcome obstipa~ 
tion or stomach disorders. L. Riess has lately thoroughly ex~ 
amined and refuted certain objections that were made to 
Kiils’s experiments, on the balneological side of the question. 
Confirming Kiilz’s results, he shows (1) that the Carlsbad water 
dx not able, either in slight or in severe cases, to diminish the 
secretion of sugar iabetics; (2) that, in some cases, the water 
is distinctly injurious, i.e. that the secretion of sugar is checked 
better and more quickly by diet alone, than in combination 
‘with Carlsbad water. From late experiments I find, that Ican 
agree with Riess in his conclusions. Yet I have doubts, whether 
the salts held in solution in the Curlsbad waters act injuriously, 
i.e, favour the excretion of sugar, or whether it is the drinking 
of an increased amount of water, or the two together that do so. 
My experiments with increased water drinking, on diabetics, in 
whose diet no change has been made, have shown me, that the 
copious use of water has, in all my cases, been accompanied by 
4 more copious excretion of sugar. ‘This result was exactly the 
‘same, when I made various diabetics drink large quuntities of 
distilled water for their thirst, making no change in their diet, 
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T do not consider it necessary to examine critically 
which are in constant use in 
power of the carbonates of alkalies ‘to keep, 
en jn a stato of solation in the blood,’ ‘the lowering of the process 
ohn yn of eg de ube of an 
“the increase of products of retrogressive metamorphosis 
‘diminution of the amount of fbrine of the blood” om 
line waters. Usually such expressions, and anany 
entirely See oe ee 
Pete peat a plartaee tyra experiments and observations. 


A peculiar influence on change of tissue, bas also been 
ascribed to the sulphate of soda in these waters. Seezen 
thought that he had found, that the use of relatively small 
doses of Glauber salts lowered (even by 24 per cent.) the meta- 
morphosis of tissue in the animul body. He further coneluded, 
from the results of his experiments, that the Glauber salt ine 
creased the consumption of fat (from bis observing a less in- 
erease of the weight of the body, than what corresponded to 
the diminished decomposition of albuminates). Voit, on the 
ground of exact experiments in change-of tissue, in dogs ascer= 
tained to have the came weight of nitrogenous matter, attacked 
the correctness of Seegen’s concinsions, and showed ina atriking 
way, that the conversion of albuminates in the body was not 
influenced ag Seegen had found (in doses of 3 grammes to a 
dog weighing 80 kilos.) On the contrary, further experiments 
showed, that Glauber salt and chloride of sodium produced an. 
increased excretion of water, and with it increased decomposi- 
tion of ulbumen. 

According to Lehmann, alkaline bicarbonates, while they 
carry free supplies of carbonic acid to the blood, obstruct. the 
complete oxidation of the uric acid, as well as of the derivatives 
of sngar-containing substances, and in this way favour the 
formation of oxalic acid. Beneke sees the chief factors of 
oxaluria, in the excess of alkaline bases in the blood, which is 
caused by the introduction of the carbonates of alkalies. Galois 
finds, on the other hand, that bicarbonate of soda is the best 
means for removing the so called oxaluria. ‘The long unproved 
assumption, that alkaline carbonates promote oxidation, has 
struck its roots deep, Thus I find the carbonated alkalies 
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strongly recommended in oxalaria, in a handbook, which has 
just appeared, of the pathology and therapy of the diseases of 
change of tissue. As this condition, as is usually 
depends on imperfect, oxidation of urie acid, and of the deriva 
tives from sugar, it is further concluded, that the alkalies do 
good, as they quicken oxidation. Fiirbrirger found, in his ex~ 
periments with bicarbonate of eoda, that it does not increase 
the exeretion of oxalie acid through the urine. 

‘The alkaline waters enjoy a deserved reputation in the 
treatment of various diseases of the uropoietic apparatus, We 
have shown above, that even in the case of the complete conver- 
sion of carbonate of soda in the etomach into chloride of sodium, 
the quantity of soda in the blood experiences a slight temporary 
increase. The bicarbonate of soda taken into the blood, and 
immediately afterwards excreted with the urine, nentnilises the 
phosphate of soda of the urine, to which it gives a neutral or 
alkaline reaction. It is assumed, that the alkaline reaction of 
the urine, caused by the soda water, makes the mucus thinner, 
lessens the irritation of acid urine, and in thie way, a3 well ag 
by a direct favourable operation on the diseased mucous mem~ 
brane, modifies for the better catarrhs of the pelvis of the kid- 
ney, of the bladder, and of the urethra. Medical experience 
supports the assumption ; only we must guard against ascribing 
to the alkalies a favourable action also on the causes of most, 
bladder catarrhs, the elements of fermentation. Thess thrive 
rather better than worse, where there is alkaline reaction, 

Alkaline waters are also a favourite prescription in gont, in 
the so called uric acid diathesis, in stones of the kidneys and 
bladder, The leading idea in this is, to promote the solution 
of the uricacid, which forms a sediment in the urinary passages, 
or to wash out to a certain degree the uric acid, which is stag- 
nating in the tissues and juices. Possibly the increased current 
of water, and its diffusion through the tissues, aided by the 
solution of salts, promotes the oxidation of uric acid to its final 
products, 

As regards the importance of alkaline waters in the treat- 
ment of stones of the kidneys and bladder, it cannot be doubted, 
that sediments or concretions of uric acid can be dissolved, or 
diminished in size, by the alkalies excreted through the urine; 





uric acid stones, that may be present. As 
rounded by a shell consisting of 


‘phosphates: 

While uric acid stones demand the use of ; " 

rich in alkalies, but not with very large amounts of « 
acid, stones of phosphate or of carbonate of lime, on the 0 
hand, point to an augmentation of the acid reaction of the 
urine, tothe exhibition of acids, of acid salts, and of appropriate 
diet, &e. The introduction also of plenty of earbonie acid, is 
to be recommended in such cases, although it cannot dissolve 
stones already formed, because, if long employed, it increases the 
acidity of the urine, and thus retards the increase of the stone 
by fresh deposits. 
On the contrary, the frequent recommendation of alkaline 
‘waters poor in carbonic acid, in the presence of oxalate stones, 
rests on the problematical theory of the combustion-increasing: 
action of alkalies in the blood. By it some suppose, that the 
oxidation of uric acid (hy the imperfect combustion of which 
oxalic acid arises) may be promoted up to the formation of urea, 
carbonic acid, and water. 

If the gout depends (the uric acid dinthesis) on an over- 
loading of the blood (and the tissues) with urie acid salts, 
carbonated alkalies, in conjunction with copious water drinking, 
may have a favourable influence on it. It is believed, that the 
soda waters promote the oxidation of uric acid to urea, and in 
this way diminish the over-eupply of uric acid throughout the 
system, ‘There is not, however, a shadow of a proof for this 
assumption, which is so frequent in balneological books. We 
have not even yet got any proof, that soda waters in general 
(or when used in gout) increase the discharge of uric acid or of 
urea, Munch considers that he has seon diminution of uric acid 
up to ‘disappearance of it’ under the exhibition of carbonate 
of soda. He did not observe, whether the excretion of urea was 
increased at the same time. It is probable, that water taken in 
large quantities plays an important part in gout, as well as in 
lithiasis of the urinary passnges, through its operation in wash 
ing out the tissues, There is a true idea lying at the bottom 
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of Cadet de Vaux’s cure with warm water, in spite of its having 
been overdone. Whether gout depends on a diminished power 
of the kidneys to excrete uric acid, as Garrod once thought, or 
whether it arises from an increased formation of urie acid, and 
an accumulation of it in the blood; whether it is caused by 
ixoperfect oxidation of uric acid, or by diminished alkalescence 
of the blood, in consequence of the presence of acids in it 
(paralactic acid ?), it is indifferent to us which of these theories 
is the right one; we have not here to go into that question: 
yet each of them harmonises with the good effects of alkalies 
in gout, which is a matter of common experience. The catarrhs 
of the stomach (which are apt to commence with fermentation 
of the contents of the stomach and increased formation of 
acid), that often accompany or often induce an attack of gout, 
are combated snecessfully with alkalies and alkaline waters, 
‘The causal indication is often sufficiently fulfilled, hy the pro- 
perly timed employment of them, in the prodromi of gout. 

What we have said of the diuretic action of acidulous 
waters, is equally true of soda waters. Chloride of sodium, 
carbonate and sulphate of sodium have a diuretic action, and on 
this also depends the temporary increase of the excretion of 
urea, which is observed when such waters are used. 

‘The soda waters, naturally warm, or made so artificially, by 
the addition of milk or of whey, especially the muriatic ones, 
have become extraordinarily popular, as ‘anticatarrhal, mucus- 
loosening, expectoration-promoting, and cough-seothing* reme- 
dies in catarrbal affections of the organs of respiration (of 
the larynx, and in ucute and chronic bronchitis); no less so 
also, in the treatment of acute and chronic catarrh of the throat, 
angina, &c. The water is drunk, is inhaled, and is used as a 
gargle. Here we have simply to deal with a procedure which is 
approved by experience. No doubt warm water is the chief 
beneficial agent. 

In the treatment of most of those diseases, the other 
matters incidental to a well cure ore not to be undervalued. 

Different alkaline waters are also used for baths, What 
we bave said of warm bathe in general, and of carbonic acid 
ones in particular, applies to these also, The overwrought 
descriptions of balneotherpists, have not convinced ug in 





the least, that the small quantities of soda 
strongest alkaline waters, when external 


Starting from the fact, that the dissolving power 
carbonato of lithiam is mach greater, than that of the other « 


inary 
‘doast of their amonat of lithiam, or 
as ‘richest lithium wells.’ Ie is only a pity, thatin all of 
them the amount of «urbonate or of chloride of lithium (of the latter 
of which the uric acid dissolving power has still to be proved) ix so 
atnall, that no thorapoutie offoct can bo reasonably expected from thean, 
At also has not yet been proved, that carbonate of lithium does abso. 
lately increase the exeretion of uric acid. If this remedy is to be used 
medicinally, or to the amount of about 1 gramme per diem, then ite 
exhibition, dissolved in « carbonated water, or in Ewich's judiciously 
compounded soda: lithium water (which contains in the litre 06 
gramme of carbonate ium), or in Struve's lithium water (which 
i litre), is far more rational, than in a very large 
quantity of a natural wat 
If we assume, on the foundation of Binswanger's experiments on 
the solubility of urie avid M of 
amount of lithium which is swallowed lew 


from stich a conclusion, that even the waters richest in lithinm must 
be drunk in unusually large quantities, if they are really: to increase the 


‘eblor, lithinm 
OL carb. 1ithiam 
oblor. tithium 


f gale S82 omts bicarb. \ithium 
es Soe + = 002 chlor, Lthiam 
u Rokocay, in Kiwingen se ey me 





‘Tho wellin Asmanmhaoen oy 
rola lithiam Quelle in Weilbach =, 
o» Strave’s lithium water... 
» Ewieh’s oda Uthiom water 


From the above table we may calculate, how many litres of the 
natural lithium waters inust be drunk, to swallow a modicinal amount 
of lithiam—say, 1 gramme per diem, 

Te ae Se ce ans eee ea 
bere and there at baths, of boasting of the presence of minimal 
amounts of various substances in their waters, When many wells 
Aovorateiiewsalves with the titles of uaviato, Alkaline, eaxtiy, line: 
rich in iron, sulphur, iodine, bromine, lithium, even in armenie, in 
silica, in argillaceous earth, without containing more than Graces of 
these substances, the reason is, nob that chemical analysis has shown 
their presence, for there are few waters that do nob contain traces af 
many of them, but because it ia thought thet such titles aid their 
therapeatic \. Pal eR eo Be on Oe 
titles and the motives for assuming thom, Homeopathic balneo- 
therapy has the same miserable foundation as homaopathy in general. 
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4. THE BITTER WATERS. 
(Bee Table IV.) 

Mosler: ‘Ueb. d. Wirk d. Friedrichshaller Bitterw.’ Marburg, 1860,— 
Ta.z Archie 4. Ver, f. gens. Arb, 1860, vol. v—Duhmborg: De Edbetu 
Magnes. Sulphat.” Inaug, Distertat. Dorpat, 1850.—Seegenr Le.— Voit: 
Le.—-Buchhelm : ‘ Araorimittellebre,' dd lle 0. 190-—Zitoer Lo-—Merogs 
«Stoffweetisel beim Gebr. d. Fricdrichshaller Bittorwasser, Berlin. 
Wockenschr, 188, No. U1. 


The bitter waters follow the Glauber salt alkaline waters 
naturally, as they always contain, besides their chief constituent, 
sulphate of magnesia, a large supply of sulphate of soda, and 
do not in reality differ from them in their physiological action 
and therapeutic indications, Their chief action, especially in a 
therapeutic point of view, is their purgative one. 

Most of the waters of this class are distinguished for the high 
cipher of their solid constituents, and all of them are cold wells. 

While the sulphate of soda is only slightly decomposed in 
the intestinal canal, a small quantity of its sulphuric acid com- 
bining with the potass in the intestinal canal, the sulphate of 
magnesia, according to Buchheim, undergoes greater changes, 

jong in the intestinal canal, a part of its 
sulphuricacid is taken from the sulphate of magnesia by the soda 
and potass present, while the magnesia, combined with the 
decomposition products of the bile, remains behind in the in- 
testine. By its continued stay there, a part of the elphated salts 
is reduced to sulphide, which is afterwards decomposed by the 
earbonie acid, and perhaps also by other acids of the canal, 
Hence the frequent generation of hydrosulphuric acid in the 
intestines, when these waters are taken. If the bitter water 
hets rapidly a4 a purgative, the greatest part of the sulphate of 
magnesia lenves the digestive canal in this way, unaltered. 
What is taken up by the blood, is immediately excreted again 
through the urine. As to the mode of operation by whieh 
sulphate of magnesia acts as a purgative, what we said above 
of Glauber salt applies to it, Although its chief action may 
be in promoting the peristaltic action of the canal, still there 
is much to be said for the view, that the sulphates promote 





The motions which follow the use of bitter 


albomen. Bitter waters are counted among the milder laxa~ 
tives, which operate without pain, ‘colic or tenesmus,’ and whieh 
may be continued to be used for long periods, without being 
injurious. But there are frequently exceptions to this. The 
operation is generally prompt, but the minimal dose that will 
operate varies much with the individual. Ax in the ease of all 


laxatives, a certain degree of the system getting habituated to 
them comes on, after they have been used for some time, so that 
in the end large doses, which at the beginning of the treat- 
ment would have acted violently, require to be used. 

It is a simple matter of experience, that in some cases of 
defective activity of the digestive canal, the bitter waters are not 
borne wi I have often found this, especially in anwmie and 
weakly individuals, in convalescents, and in patients with tuber= 
culous ulceration of the bowela; I avoid them also in the con= 
stipation of fever patients, in the first stage of convalescence 
from inflammation of the cmcum, and in chronic peritonitis. 

On the other hand, one often sees most excellent results 
follow from the continued use of these waters in simple chronie 
eatarrh of the bowels, or in the habitual constipation of hypo- 
chondriac or of hysterical patienta, or of persons of sedentary 
habits, dependent on ‘nervous atony’ of the bowel. If these 
waters are used at their source, no doubt their effects are aided 
by the many factors of a cure, which we have so often enume- 
rated, but most of these factors can be had at home, along with 
a systematic use of the waters, (Practically speaking, patients 
are seldom sent to such waters for treatment; indeed, many of 
their sources have no accommodation for them.—Z'r.) 

‘Thera is no question that the sulphate of magnesia and of 
soda waters may often, by their power of exciting peristaltic action 
(see above, pp. 358, 349), prove useful in their influence on the 
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circulation of blood through the liver and the intestines. In 
spite of the stock phrases of ‘abdominal plethora,’ ‘ obstruction 
of the liver,’ *stoppage of the veins of the lower bowel and of 

the vena porte,’ there is in fact a great deal of truth in them, 

if the physiologically thinking physician will seleet only the 

real, und resolve those phrases into their true physiologico- 
pathological elements. 

Powers of limiting the conversion of tissuc, and of diminish- 
ing the excretion of uric acid, have been attributed to sulpbate 
of magnesia, as they were to sulphate of soda (Seegen). Voit 
demolished those views, as we have already seen, with reference 
to sulphate of soda, and in this respect the two sults are pro- 
bably alike. 

As the bitter waters, by means of their purgative action, aid 

the removal of the matters of nutrition (peptones, fats, malts, 
&e.) from the intestinal canal, they act as diminishers of nutri- 
tion, and if the minus carried away is not replaced by the use 
of a plus of nutritious substances, it is not surprising to find 
that the weight of the body diminishes, and the fat of the 
abdomen shrinks away, during a bitter water cure, in which the 
chet is strictly regulated, 

‘The frequently increased demand for nourishment, which is 
shown by an improved appetite, results from the abstracting 
power of the biteer water. 

J. v. Mering has very lately studied the influence of the 
Friedrichshall bitter water on the conversion of tissue, during 
an experiment of three weeks, with persons during the treat- 
ment taking the same food and living alike. Although during 
the use of the bitter waters 2 to 3 motions occurred daily, which 
contained three times as much feces as during the days when 
the waters were not used, yet on all the days of the use of bitter 
water—the first day excepted—the quantity of urea in the 
twenty-four hours was greater than on the days when the water 
had not been taken, The increase of urea was 8 percent. Mosler 
had arrived at the same result, for this observer discovered an 
inerease of 6 per cent. of nrea during the daily use of 250 © + 
grammes of bitter water. 

‘The quantity of uric acid was lessened in Mering’s experi~ 
ment, which ugrved with the older results of Heller. On the 


le 








tion of chloride of sodium, were con 

pare with this Ziilzer's resulte, given above, and 

‘a different direction.) We must conclude, 

knowledge of the effects of sulphate of soda and 

magnesia, that in Mering’s 

had an important share in the admitted conversion of | 
lieaihseaetige pond tears 3 am 


covered an increased conversion of the albuminates, under the 
use of Glauber salt. ype 
asverted a diminution of the conversion of albuminates, under 

the use of Glauber salt. The sulphate of magnesium, indeed, does 

not fail to uct on the albuminates, ax had formerly been sup= 

posed, but, like chloride of sodium, sulphate of soda, and other 

neutral salts (Voit), produces increased discharge of water, and 

as a consequence increased decomposition of albumen. 


‘Tanus IV —Tee Berree Wark, 
(Contltaents in 1,000 parte of water) 
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5. CULINARY SALT WATERS. 
Havoress, Watormemeizs, Sarr Fourtars, Sacr Tamamirs, 
(Seo Table V.) 


Knupp: Arehiy @. Heitk., 1856, p. 407 —In W. Bischoff: ‘Der Marne 
Mol als Manse d. Stoffw.,’ 1852 —Beneke: ‘Ueber Nauheim’ Sooltherm, 
usw! Matern 1860,-—d.2 * Uebor d. Verbalt, d. Pols, d. Respir. beim 
Gebrauch d. warm, Soolh,’ Archiv d. Fer. fz gem. Arb.y vol. iv. ps IZ — 
Td: ‘Zum Verstindniss d. w. Soolbadwitk.,’ Berl, alin, Wookeashrift, 
18/1, No.47-—Voit : * Ubord. Ein@. d, Kochaals v.t.w. auf d. Stoffweebeel,” 
Monieh, 1860 —Kermerich: 2Miiger's Arsh, vol, ii—Forsters | Ueber d. 
Being. der Aschenbestandth. in d. aaa Zeitachr, f. Biologie, W873, 
vol. ix—Klein and Verson: Sife~Ber, d. & h. Akad. d. Winseneeh, = 
Wien, 1807.—Bina: Deuteche Klinik, 1873, No. 4&—Santlas: ‘Usber 
Fintlus d. Ohlornate, Bid, auf d, Hautsenaibil,” Diswrt. Marbung, 1872— 
‘Siegmand ‘eber kitnstl Soolbader,’ Berlin, Min, Wookensdr,, 875, 2 and 
9.—Rahrig: | Ueber d. Indic. d. jod- und brombalt. Soolguell.,’ Berlin, ktin, 
Wackeuchr,, 1875, No. 46.—Diraf and Nieberyall in * Valentinee’s Handby d, 
Balneotherap,,’ znd edit. p 154 if, 


‘The springs belonging to thie group, are distinguished by 
containing more or less chloride of sodium, which ie their pre- 
dominating constituent. Besides it, they contain other com- 
binations of chlorine in various proportions, which are not 
important cither physiologically or therapeutically, such as 
chloride of calcium, chloride of magnesia, chloride of potazs, 
also stnall quantities of chloride of lithium, and of ebloride of 
aluminum. Some of the sult springs are distinguished for eon- 
taining universally small amounts of iodine and bromine 
(iodide and bromide of soda, potas, calcium, magnesia), the 
eo named iodine and bromine salt springs; others contain a 
good deal of earthy salts, as sulphate of lime, or carbonate of 
lime and magnesia, and are termed earthy salt springs; again, 
others contain salpbate of soda, or of magnesia, ant are called 
saline salt springs. Several of them are distinguished by an 
abundant supply of carbonic acid, the salt acidulous waters, 
while, finully, some have an amount of iron worth mentioning, 
and are called chalybeate salt waters. We have both cold and 
warm salt wells (salt, and strong sult, brine or soo! thermals), 











Peale apache for baths, or become 80 after 
concentration. 


‘Tho strongest brinea contain more than | of their weight in 
‘There are 20 to 3) per cont. brines, for instance, Reichenhall with: 

per cent. Hall on the Inn with 264 per cent., Jaxtfeld with 2 
ana Solzungen with 26, and Rheinfelden with 31 per cent. 

‘The brines are chiefly used for baths; the weaker salt 
which contain lees than | per cont, are omployed for drinking, But 
salt water cores are also in use at places where there are anly beines, 
as the necessary dilution of such waters is made with water, milk, or 
whoy. Again, in other places, where the brines are scarcely strong 
enough for bathing, they are fortitled by concentration, And even 
in places where that is not the case, as in Baden-Baden, Homburg, 
Wiesbaden, ce., simple salt water baths may, if necessary, be eon~ 
verted into strong ones, by the addition of rock salt, or of the ‘eoolen * 
which nre widely exported, ar by the ‘mother leys, or by *bath salts," 
which are vory expensive, and might well be dispensed with, 





Outisany Saur Darvkixo Cures. 


Pure drinking cures are seldom ueed at the salt springs, 
either hot or cold ; the use of brine baths is commonly associated 
with drinking. If we assume that the quantity of a sult water 
swallowed daily is 1 litre—more is only drunk exceptionally—the 
quantity of chloride of sodium taken in, at highest, and suppos- 
ing one of the strongest salt springs to be used, may be 15 
grammes; or if we include other chlorides, which are often 
present, and also calculate on the strongest salt springs, (sy) 
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16 grammes in allof chlorine compounds. The normal average 
daily consumption of 20 grammes of chloride of sodium is thus 
raised hy the help of the salt springs to 35 grammes, an increase 
which is dot unusual under the common circumstances of life, 
or under the use of various kinds of food. But in most drink- 
ing cures, not one half of the amount mentioned above istaken. 

Chloride of sodiam, when it has reached the stomach, 
strongly stimulates the secretion of the gustrie juice, which is 
increased by it, as experiments with fistulas in the stomach 
have shown. The salt is also believed to favour the formation 
of peptone (only indeed when there is a certain fixed percentage 
of chloride of sodium in the contents of the stomach), and 
further to necelerate the absorption of peptone, These effects 
of salt are appealed to, when salt waters are recommended in 
various conditions of disordered digestion, in anorexia, dyspepsia, 
chronic catarrh of the stomach, Xe. 

In like manner, salt reflexly excites the peristaltic action 
of the stomach, and furthers the removal of the contents of 
the stomach, or of their stagnating remains in the intestinal 
canal, Hence the recommendation of salt water in atony of the 
stomach, in dilatation of it, with or without narrowing of the 
pylorus. 

Owing to the great diffusibility of salt, a large portion of it is 
‘at once absorbed in the stomach. What reaches the intestines, 
exvites their peristaltic action also. The stronger salt waters, 
and the weaker ones drunk in large quantities, owe the greater 
part of their effects to this purging action. In this point of 
view, as regards the curative indications for the use of salt 
waters, they are really the same, as those already assigned to 
the Glauber salt and Epsom salt waters. It is for their purging 
operation that they are recommended, in chronic ecatarrh of the 
intestines, in habitual constipation, in atony of the intestinal 
canal, in certain forms of obstruction of the portal system, in 
the treatment of obesity, &c, The purging effect of the salt 
water is assisted in some springs, both by the presence of some | 
other chlorine compounds, and also by the two purging sulphates, 

‘The absorbed chloride of sodium reappears immediately in 
the urine, the amount of chlorides in which is thereby increased. 
Yet, as the experiments of Barml, Kaupp, Voit, and Feder 
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enlly most interesting. Lf one increases the supply 
sodium within certain limits, the excretion of 

the urine increases. Voit has established this fet, w 
previously indicated by Bischoff's and Kaupp’s 


series of exact experiments on conversion of tissue. A 
to Voit, this action of chloride of sodium ik caused, by it : 
creasing the celerity of diffusion of the current of fluids through 
the parenchyma, so that larger amounts of the lati 
albumen are exposed to the brenking-up powers of the celle 
Bath practitioners make the fullest use of this en 
physiological fact, and of its explanation, in expounding the 
curtive effects of the salt waters, as well as in hyligaee : 
indications for their use. The salt waters, they say, ‘powerfully 
excite the conversion of tissue,’ hence their favourable 0] 
in ‘general plethora,’ in ‘ over-nutrition,’ and in obesity, &e, 
While the salt waters promote the circulation of the fluids, 
also through pathological products, plastic, and other forma 
tions, they loosen their structure, carry away their albuminates, 
and favour their combustion ; along with this, fat is formed in 
the pathological products, which now can easily be absorbed, 
On this is based the theory of the curative effects of salt waters 
in scrofulosis, with its many exudations,and hyperplasias of the 
glands; on this rests the theoretical indication for the use of 
these waters, in the most various ¢xudations of different 
especially in chronic infarction of the uterus, in chronic exuda- 
tions of the pelvis, in peri- and parametritis, &c, 
Tt is obvious, that such an application of the known physio— 
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logical effects of chloride of sodium to pathological conditions, 
cannot be accepted without further inquiry. The increase of 
the oxcretion of urea, after augmented use of salt, divides iteelf 
over the whole system, over all the sources of formation of urea, 
and does not exclusively, or in a chief degree, act on the patho- 
logical products, many of which are indeed distinguished by 
their very slight conversion of tissue, and by the slow movement 
of their fluids, 

Chloride of sodium is, as Forster's experiments have shown, 
an important constituent of nourishment, which cannot be dis 
pensed with for any length of time, which, as Liebig explains, 
plays a part in the building up of organs, as well as in the 
metamorphosis which takes place within the fluid and solid 
textures. Voit announces ag a further property of ealt, that it 
influences the solubility and the diffusibility of albuminous 
matters. On these no doubt correct conclusions of the phy- 
siologist, balneotherupists ground the important therapeutic 
effects of the salt waters. To use their modes of expression, 
salt waters ‘stimulate and heighten the plastic activity of the 
organism,’ ‘facilitate the formation of cells,’ *inercase the 
number of the blood corpuscles,’ ‘lower the amount of water 
and albumen of the blood,’ and as these waters, as we said 
above, at the same time increase the combustion of albuminates, 
they should possess the remarkable property of regenerating 
the whole organism, of purifying it from injurious dross, and of 
renewing its youth, The problem of Medea would thus be 
solved in the simplest way, by salt waters. Dirnf pointed out 
as a fact, ‘which could not be sufficiently proclaimed,’ in a 
therapeutical point of view, that a ‘moderately increased supply 
of chloride of sodium is able, under certain conditions, to induce, 
along with accelerated conversion of nitrogenous tissues, am 
‘excess of formative over removing action in the system, and in 
other cases, to reverse the process.’ Certainly a very convenient, 
if not a very clear theory, for explaining the efficacy of salt 
waters in the most different forms of disease, a fact which can- 
not be empirically gainsaid. 

Chloride of sodium is éaid to ‘increase the secretion of 
various mucous surfiees,’ and expecially that of the organs of 
‘respiration. It is sid to act as an ‘anti-catarrhal,’ as a tsolvent, 





talked of the amount of iodine in eod-liver ofl (wh 

contain about 8 milligrammes of iodine in the 

people nowadays ascribe to the iodineand bromine 

waters a specially curative influence in the treatment 

fulosis, uterine infarctions, exudations, &e. In this it i 
assumed, that iodine and bromine are completely alike & 
physiological and therapeutic actions, an assumption wh 
totally erroneous, For we only know of the definite ne 
bromine, indeed only of bromide of potass, on the nervons 
system, an action, too, requiring large doses which exceed a 
hundred anda thourandfold the contents of the strongest bromine 
spring. We must, therefore, regard the often bepraised bromine 
contents of waters as being entirely beside the question. And 
it is not much better with the amount of iodine, which is so 
small, even in the ‘strongest iodine springs,’ that it requires the 
credulity of a homeopath, to talk of the iodine action of such 
springs. 

Apatient who drinks even a litre of the Adelheids well daily, 
takes up 0-028 of a gramme of iodide of soda, an amount from 
which any iodine action is certainly not to be expected. People 
have begun, therefore, to add ‘spring salt’ to the waters of 
some of the iodine sourey ub a simple calculation shows, that 
even then, the amount of iodine is not increased sufficiently to 
be operative, And if all the good effects are expected from the 
iodine, would it not be simpler to add iodide of potasa? The 
absorbent power of the iodine and bromide salt waters is not 
denied ; only we have to thank for this, not their iodine or bro- 
ining, but their warm water and their chloride of sodium, and on 
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SALT IODINE WATBRS 1 
this account we do not separate them from the ordinary salt 


waters, 4 
The following table, of the iodine contents of the most 

praised iodine salt springs, ought to place their sapposed action 

in a proper point of view, It is taken partly from Niebergall’e 

paper in Valentiner's *Handbook of Balneotherapy.’ The con- 

tents aro in the 1,000 parts— 


salt water 
Ewich’s jodo-lithio- 
water 





The proceding table shows the actual facts, respecting the springs 
that have assumed the title of ‘iodine and bromine containing.’ 
‘This title, current in popular speech, and constantly repeated in nows- 
paper kath announcements, has induced many practitioners to have 
such implicit faith in these waters, that they consider It annecesmury 
to instruct themeelves as to the quantity of iodine which they really 
contain. It is only thus that T can explain various exporiences. If, 
for instance, a patient is sent from Colberg on the Baltic, which iteelf 
Poetestes an oxcollont brine, to Krouznach, this may perhaps be 
Jodicions on climatic and other considerations, Bat if such medical 
mivice is given, on the idea of the curative effects of the iodine or 
Bromineof Krenznach, it is a mere illusion. It is equally ane also, if 
© patient who has been ordered to Reichenhall, to support his brine 
cure with » mountain climate, is directed from another quarter to 
proceed to Keruznach * because the iodine and bromine there are 





An amount of 2 to 3 per cent. of chlorids 
to 18 Ibs, of silt in an ordinary bath of 900 litres 


1 to 14 per cent. when there is an irritable skin, 
children. [n places where the natural water is too weal 
strengthened by the addition of concentrated brine, or 
“mother liquor.’ 

Salt water baths exercise a smaller or greater stimulation 
‘on the skin, according to the amount of salt which they contain. 
* This state of excitement of the sensory nerves of the skin pro- 
pagates itself to the central parts of the nervous system, to the 
brain, the medulla oblongata, the vertebral column, and hero 

in ces the centres of circulation, and respirations 


é ekin, which is at first pale 
used redness, and does not: 


ee local chronic hypersmiag 
rgau quite different question, the reply to 
whic feestey orden this, whether the chronically dilated 
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contract in the same degree as the vessel of the surface expand, 
an assumption which has not yet been proved. 

*The primary contraction of the vessels in a brine bath is 
accompanied by an increased frequeney of the heart’s contrac~ 
tions, probably also, with a slight increase of the blood pressure. 
The expansion of the peripheral arteries, is followed by a retard- 
ation of the heart's contractions, and bya lowering of the blood 
pressure.” 

This explanation, which is more theoretical, than proved 
experimentally, still requires to be established by proof. ‘The 
same remark applies to the assumptions, which assign to salt 
baths a varied reflex power of influencing the centres of the 
innervation of the heart. ; 

The influences on the centre of respiration are various, 
The rule seems to be, a slight retardation of the respirations. 
Whether the respirations become deeper at the same time, and 
how the volume of breath is affected, is quite unknown. (Com+ 
pare what was said above about this question.) 

We must guard against applying, without further considera- 
tion, to the action of brine baths on men, experiments which have 
been made, with mustard poultices, rabbing in spirits of mustard, 
and other painful irritants, on the shaved skin of rabbits, 

According to the remarks of Santlus and Beneke the sensi- 
bility to touch of the skin is increased by brine baths. 

Asa further reflex offect of the stimulation of the skin 
produced by salt baths, it is «aid that the secretion of the various 
juices of digestion is increased. From this come the ‘increased 
nppetite* or ‘the relieved assimilation,’ &e, We need scarcely 
allude to the rough hypothetical nature of such explanations. 

©The brine baths excite diuresis, and further call forth 
reflexly contractions of the bladder; hence the inclination to 
make water during the brine bath, or immediately after it! 
Bat the same action fs ascribed to sitnple, to indifferent warm, a3 
well as to hot and cold baths, It remains undecided, whether 
in all these cases, the chemical or the thermal stimulation of the 
skin, is the cause of the occurrence, 

‘The ‘powerful influence of brine baths on conversion of 
tissue, which ix so often brought in, to explain therupeutic 
effects, is a question of more importance. Beneke finds that an 





of it, it is pressingly required, that the conditions r 

Voit and Pettenkofer in their pattern experiments on conver 

of tissue (I mean, making the experiments on persons who are 
cireumstanced alike as toamount of nitrogenous matter), should 
be pursued scientifically. As long as this is nob the case, even 
long-continued series of experiments yield at most only probable 
conclusions, 

As the simple water bath of indifferent temperature is eaid 
not to have the power of increasing urea, this power of the brine 
baths is ascribed to the chloride of sodium and the other: 
which are supposed to cause an increased conversion of the 
albuminates by reflex action. 

Rohrig and Zuntz, in their researches concerning the 
influence of brine baths on the excretion of carbonic acid,andon 
the taking up of oxygen, came to the conclusion, that both were 
increased by them, They found in a3 per cent. bath of the tem 
perature of 96° 8° an increased consumption of oxygen amount= 
ing to 15:3” per cent,, and a greater excretion of carbonic acid 
by 26 per cont.,as compared with an ordinary water bath of the 
same temperature, These authora consider that there is an 
increased conversion of nitrogenous compounds. Paalzow found 
after the application of irritants to the skin of rabbits, both the 
excretion of carbonic acid and the consumption of oxygen 
increased. He could not, however, observe any such effect from 
a bath rich in carbonic acid, 

The influence of brine baths, on the conversion of albu- 
minates, as well as of fats, which is inferred from these ex- 
periments, forms the basis on which numerons explanations 
of the good effects of brine baths in disease are founded. The 
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fayourable effects of these baths in sorofulosis, in rachitis, in 
chronic exudations, and residuary effects of inflammation (in 
pelveoperitonitis, perityphlitis, old pleuritic exudations, chronic 
joint, exudations, &e.), in hyperplasia of the lymph glands, in 
chronic metritis, oophoritis, prostatitis, mastitis, &c.,are empiric- 
ally established, The favourite explanation of all these effects, is 
to attribute them to the agency of the brine baths, in increasing 
conversion of tissue, in which also a more direct reflex action of 
the stimulated cutancous nerves on the processes of absorption 
(increased movement of lymph, increased power of absorption, 
&e,), is assumed. The increased ‘ conversion of tiseue,’ favours 
in the first place, as Niebergall believes, *the quicker removal 
of exadations.” A rather different train of thought is expressed by 
Rohrig: the most different chronic diseases are remarkable for 
‘a retardation of tissue change.’ Skin-stimulating salt baths 
show their beneficial action on this general falling off of * the 
natural tissue change,’ by exciting it afresh. The products of 
disease, exudations, plastic deposits, are drawn into this * phy- 
siological increase of the combustion of the inner tissues.” As 
the degree of the ‘excitement to tissue change,’ is proportionate 
to the strength of the stimulation of the skin, a scale of the 
different brine and otber skin-stimulating baths may be con 
structed according to their richness in salts and carbonic acid. 
It seems to me scarcely necessary that I should say, that the 
foundations of the whole of this salt bath theory are very weak. 
Only complete experiments in tissue change, conducted accord= 
ing to the exact methods of Voit und Pettenkofer, can settle 
the question. Such experiments, so far as I know, have not a 
yet been made. 

The brine baths also boast their powers in several chronic 
exanthemata, Undoubtedly luths alike, whether they are of 
common warm water, as house baths and indifferent thermal 
ones, or whether they contain chloride of sodium, soda, lime, 
sulphur, exercise a favourable influence in certain forms of 
chronic exanthemas. ‘They soften, macerate, and cleanse the 
scales and crusts of the epidermis ; they may thus stimulate the 
production of healthy epidermis, and improve the functions of 
the skin. But the idea of a specific action of brine, sulphur, or 

| alkaline baths in certain skin diseasce, is pure illusion, The 
| VOL. IV. ce 
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Long-continued baths, of several hours’ duration, are, 

useful in these diseases, as the waters of Leuk, in which: 

not regard the amount of lime present. On the other hand, it 
is well known by experience, that in most eczemas, especially 
in the moist, papular, vesicular, and impetiginons forms, E. 
rabram squamosum, all skin-irritating baths, auch as the brine 
baths, are contraindicated. Yet it cannot be denied that brine 
and various other baths may be of some use in scrofalous 
eczemas, by influencing fayourably the nutrition of the patient, 
his anemia, and ecrofulous dyscrasy. 

‘The other chlorides, and salts, and especially the carbonic 
acid, present in many of these salt baths, increase their stimu- 
lating effect on the cutaneous nerves. It is a matter of no im- 
portance whether the stimulation is effected by chloride of 
sodium, or by an equivalent amount of ehloride of caleium or of 
magnesia; by carbonate of iron, or by carbonic acid. There is 
not a shadow of a proof that those substances, any more than 
sult, have a specific action on the skin. 

We must judge from this point of view the use of the 
‘mother lyes’ which are sent such distances. They serve solely 
to make the bath more concentrated, and can be completely 
replaced, by the addition of an equivalent amount of the far 
cheaper artificial salt, the Vieh (cattle) salt. If some of the 
mother lyes are remarkable for containing iodine or bromine, 
this may be interesting to the chemist: to the physician, it 
would be a matter of indifference, were the amount of iodine 
ton times us great, for there now can be no idea that this sub~ 
stance can be taken up in a bath, in any amount, that could 
have the slightest effect. 

‘The mother lye (Mutterinuge) ie the thick yellow to reddish 
brown fluid which is left behind after boiling the sool water. It 
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forms a very concontrated (31 per cent. of solids) solution of chloride 
of calcium, chloride of magnosia, chloride of potass, chloride of sodiuns. 
We give as an example, the Krouznach mother lye; it contains in 
1 litre; 


Chioride of sodium.  . 4 Other mother lyes aze richer in 
» potas we chloride of sodium (Priedrichshal!, 
 — litkiorm Ws ‘Kosen, Tschl, &e-); others contain 
calcium 839-8 little ehioride of ealctam, bot more 
© magnesin 924 chloride of magnosia 
strontium 2a Balzungen, dc.) 

Bromide of potas 68 


‘Tho air of tho graduating works, where the brine is concentrated 
by passing through walls of faggots of thorn, is damp and coo! (the 
cold of evaporation), and contains, according to the movement of the 
air, more or fewer globules of the salt water, but in any case the 
amount is minimal. Good effects are promised in catarrhs of the 
respiratory organs from inhaling that air; but one would oxpect 
more gain in this way by using the inhalation rooms (baths of brine 
‘yaponr), in which the brine is inhaled in a stato of the finest division. 
Here, too, the chief curative agent ia the vapour of water. 

According to Vogel's experiments tho nir of the graduating works 
of Reichenhall contains, at a temperature of 59°, 75 per cent, of 
moisture and 1 to 3 milligrammes of salt in the litre of air. In the 
inhalation room, at & mean distance from the inetrument which pal- 
vorises the brine, he found 80 to86 per cent. of moisture, 6 to 8 milli 
grammes of salt in the litre of air. 

T shall not enter further here into the various applications of brines 
in the forms of injections, fomentations, local baths, gurgles, &o. 

For the preparation of artificial brine baths, their cheapness, as 
compared with the mother lye, recommends the hulf artificial salt 
known as ‘cattle salt,’ or the equally good ‘Stasafurt potass salt,’ to 
which Siegmund has lately called attention, It contains 16 per cant. 
of chloride of potass, 26 per cent. of chloride of magnesia, and 13 
per cent, of common salt, ; 
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Tapie V.—Saut Waters, 
A. Weak Salt Waters (amount of chloride of sodium under 1°5 per cent.) 


a. Cold Wells. 
(Amonnt tn 1,000 parte by weight of water ; temperature according to Fahrenheit.) 
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Tapue V.—SatT WATERS (continued). 
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B, Stronger Salt Wells (over 6 per cont, of chloride of sodium) and Brinen, 
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b. Warm Sprtags (Taermal Brines). 
(CTemperutre above 77°: amount o€ ehloride of wala over 1:5 per cent.) 








6. SEA BATHS. 
(See Table VL) 

V. Grifo: ‘Die Gaaquellen Siiditalions u, Deuteehl.’ Berlin, 1842.— 
‘Lerch : ‘ Kinleitung in d, Mineralquetlenlobre,’ 1853, vol. i ~Beneke : ‘Urb. 
4. Wirk. d. Nordseobades,’ 1855,—Id, > ‘Zum Verstandniss d. Wirk. d. 
Seeluft a. d. Seebades.’ Cassel, 1873,—Id.: On the same subject, Deutach, 
Arch, f. Klin. Med., vols. xiii, and xx.—Id.: ‘Ueber d. engl Seebider,’ 
Berlin. Klin, Woohenschr., 1872, No, 26,—Wiedasch : * Das Nordscobad.! 
Hanover, 1848,—Virchow : ‘Physiol, Bemerk. iiber d. Secbadon u.s.w., s Firch, 
Arch, vol. x¥. 1868—Mess, in ‘ Valentiner's Handb, d. 
2nd odit, 1876, p. 480,—O, Jacobsen in * Bar. a. Commies, 2, qwisseneoh. 
‘Waters. d. deutech, Meore i, Kiel, 1974-1876" Berlin, 1878,—Fromm : 
*Ueb, d. Bedout. u. d. Gebr. d. Seetiider.’ Norden, 1879. 


The active factors in the use of sea baths ars—1. The cold 
bath; the temperature during the bathing months varies in the 
German Ocean from 60-8° to 65°2°, The temperature of the 
Baltic is somewhat lower. 2. The salt contents of the water, 
which are for the German Ocean 28 to 30 grammes, for the 
Baltic 10 to 19 grammes in the litre, 3. The motion of the 
water, the force of the waves, which, as is well known, is fur 
more energetic in the German Ocean, as in all seas having con~ 
siderable ebb and flow, than in the Baltic, a few places with stecp- 
descending shores excepted. 4. The important factor of sea air. 
To this we must add the other factors of a bath cure, such 
as remaining and taking exercise in the open seaside air, the 
removal from household and business cares, altered diet, Ke. 
We have already given an account of the most important 
parts of the action of cold baths on the different organic fanc- 
tions, on the circulation, the respiration, the excretion of 
_ carbonic acid, the withdrawal and the production of heat, We 











withdraw heat, while, at the same time, the t 
interior, where a lively generation of heat is 


as accords with the resulta of experience, contraindicated in 
persons who ure inclined to internal hemorrhages (hemoptysis, 
hematemesis, apoplexy, uterine hemorrbage, &e.) 

It is possible that, as Ludwig assumed, the tee in of the 
blood, from the periphery to the internal’ organs, may ease a 
more active conversion of tise in the interior (muscles, liver, 
&e,), by which the production of heat is a little increased. But 
it is quite certain, that this is not sufficient to cover the two- or 
threefold increase of heat production, which takes place when 
there is a strong withdrawal of heat. The maintenance of the 
interior temperature of the body, which even rises a little 
immediately after the impression of cold, as Liebermeister has 
shown by calculation and experiment, is effected by a produc~ 
tion of heat proportionate to the lose of it. Along with this 
increase of hent production there goes hand-in-hand, as Lieber- 
meister further shows, an increase of the exeretion of carbonic 
acid, and also, according to Rébrig and Zuntz, wi increased 
consumption of oxygen. The increase of the oxidation process 
is the livelier and the greater, within certain limits, the greater 
the loss of hent is, or, a3 others express it, the more intense the 
action of the stimulus of cold is on the cutaneous sensory 
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nerves, which last in sea baths is supported in its action by the 
stimulation of the salt contents, and of the blow of the wave, 
‘The stimulus of cold, otherwise the withdrawal of heat, produces 
reflexly an increase of the conversion of fat (Voit), while that of 
albumen, supposing the person to be well nourished and not 
Jean, remains unchanged. Ax the balancing of the loss of heat, 
in «cold bath makes increased demands on the combustion of 
fat, and the consumption of oxygen, it is intelligible how lean 
individuals, poor in blood corpuscles, show insufficiency in this 
respect, rather than well-nourished persons, rich in blood. This 
explains why very anwmic lean persons, convalescents from 
febrile complaints, cannot bear cold baths in general, or seu 
baths, and especially protracted ones. They cannot respond to 
the increased demand for the conversion of fat, required for the 
balancing of the temperature, or only do go at the expense of the 
albuminates; and when they cannot balance the heat sufficiently, 
they experience an injurious lowering of the temperature of the 
interior. Such persons feel very comfortable after using heated 
sea water baths, which are to be had in most seaside places, 
What we have said, of the contraindication of sea baths in 
anwmia, does not apply to that form of it, which has an increased 
supply of fat associated with it, Sea baths are useful, as in 
this, so also in the other form, when the anwmix depends on 
“nervous relaxation,’ ‘irritable weakness, or ‘nervous dyspepsia.” 
Here sea baths often fulfil the causal indication, that is, remove 
the cause, 

‘The sea bathe enjoy an old and deserved reputation in sero- 
folosis, especially in that form which is usually called ‘pmsty,” 
in whieh the children look well nourished, and have a corre- 
sponding panniculus adiposus. 

‘Sea bathing occasions a strong stimulation of the entaneous 
nerves, by its cold, by its salt, und by the shock of the wave, 
‘There is no question that in this way, by a propagation of the 
stimulus to the central orgun, certain actions are called forth 
in it, of which we do not, indeed, know the exact nature. I 
any kind of bath deserves the formerly so much abused’ name 
of ‘nerve bath,’ sea baths certainly do, Their good effects are 

| recognised in so many affections that I shall only enumerate 
| some of them; in hysterin, hypochondriasis, neurasthenia, ‘ irrit- 


le 


of uric acid is diminished. As far as T ior, tare eee 
experiments on the subject. 

Cold baths, and especially sea baths with a maximum amennt 
of salt and movement of the water, are recommended for 
hardening the skin of those who are subject to frequent relapses 
of rheumatism, of bronchial catarrh, and other diseases supposed 
to depend ‘on catching cold.’ 

‘The factor of sea air is an important one in sea bath cures. 
Undoubtedly the purity of the air, its high amount of moisture 
(v. Griife), the increased pressure (at the level of the sea), and 
the free movement of the air, are valuable factore, Among 
them Beneke praises the force of the currente of air, The 
loss of beat of the body is increased by this, but the cutaneous 
transpiration is reduced by the moisture of the air, and the loss 
of heat ix thus diminished. On the other hand, the high degree 
of moisture fayours a little the loss of heat by radiation, while 
the greater density of the sea air acte as a better cofiductor of 
heat, and increases the loss of it. As the result of all these 
different influences, a mild, moderate, persistent, and what ix 
specially bonsted of, ‘a very uniform excitement of the loss of 
heat,’ is obtained; while on the other side, the increased current 
of air is supposed ‘to facilitate the replacement of the heat 
which has been carried off at an increased rate’ (see Beneke, loc, 
cit.) One can see from the foregoing specimens, how difficult, 
nay, how impossible it is,in the present state of our knowledge, 
to analyse scientifically, and in a satisfactory way, even one only 
of the climatic factors of sea air. 

‘The uniformity of temperature an the sea shore, is anid to make 
catching cold much leas frequent there, than in tho interior and among 
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mountaine. On the other hand, it ie declared that the stronger 
currents of air cn the shor, act a8 a mechanical stimolant on the 
skin, and compress its vessels when they blow on its surfnce. After 
this stage of surface anwmia, a stage of hyperremin is supposed to 
occur, when the wind remits, Hardening and other various effects are 
ascribed to this ‘gymnastic of the cutaneous veesela'(!), The great 
moisture of the nir of the strand, retards the giving off of water from 
the akin and from the lungs, and lessens the insonsible perspiration ; 

on this is supposed to depend the increase of the amount of urine, 
said to be caused by residence at the seaside, The consequence of 
‘the increased diuresis is, it is further assumed, an increase of the con- 
version of tissue (!). Physiological and therapeutical effects are 
ascribed further to the frequent and considerable variations of the 
‘barometer at the seaside, Some think that oxidation in the body is 
promoted, as there is « greater amount of oxygen taken in, owing to 
the higher pressure of the air. We know nowadays that the amount 
of oxygen that is taken in, does not determine the measure of com- 
bustion, that rather tho demand of the organs for oxygen regulates 
the taking in and the expenditure of oxygen, 

As respects the weight of the body during sea bathing, 
opinions are agreed that, inthe majority of cases, an increase 
of it takes place during the course of the cure, It is obvious 
that such results of weighing are only of practical import, when 
taken in connection with otber eigns of improved nutrition, and 
‘that it is unnecestary to append other explanations and conclu- 
sions, such as the convenient one, that the appetite is increased 
by sea air. 

With regard to the climato-therapeutic effect of staying by 
the seaside, consult the chapter in the climatotherapy of this 
work, which treats of it. 

‘Texrexaturs or THE Sea Batu, 

‘The temperature of water, suitable for sea baths, is reached at 
difforent periods of the year, in tho different European sens, The 
sonthern ones, which are distinguished for the highest summer tem- 
perature, are the ones that reach the temperture for bathing enrliest 
and keep it longest. Thus the bathing season in the Mediterranean 
extends from May into November. The mean summer temperature 
(June 21 to September 22) is 


Wor the Mediterranean Sea... TIE ROM 
ye Atlantic Ocean os Othe 


‘stitutions, and are in all ororts desteal alee . 
thelr action, 





Axounr or Saur tx tar Sea, ’ 

‘The chemical composition of sea water on the high seas, does nx 
vary in any important degree in different seas und at different d 
‘This is true of its salts as well as of its gases. The 
O, Jacobsen made with specimens of water during the expedition of 
the ‘Gnsello' in the years 1874 and 1876, showed « very uniform 
constitution of ea water, It is difftrent with the amount) of salt. 
which it containe along various sem coasts, The salt amount along 
the shore, varies necording to the amount of fresh water browglit 
down by rivers, On this account, the amount of malt in the Baltic, 
‘especially east of Riigen (with the mouths of the Oder and Wesel), is, 
on the whole, distinctly smaller than in the German Ocean, the 
Allantio, or the Mediterranean (seo Twble VL) 

The best known sea bathing places are— 

A, Grumas Octax, Heliyolant, Frisian Island, belonging to 
England, 9 hours from Hambarg—only for strong persons of good. 
constitution ; the ferrying over to the Dunes, where the bathing is 
carried on, of } to } an hour duration, is in stormy weather difficult, 
uncomfortable, and ab times even dangerous; Vorderney, province, 
Hanover, to be reached in 4} hours from Emdou; Ostend, Balgian coast, 
clegant, comfortable, bub noisy fashionable bath ; Scheveningen, 4 an 
hour from the Hague, expensive; Blankenberghe, Belgian const, excellent 
bathing place, quite modernte prices ; Syit (Westerland), a Schleawig 
island, excellent, quiet, moderate bathing place; Puhr (Wyck), Schles- 
wig ishind, south of Sylt, like it excellent, to be reached from Husum ; 
Borkum, B. Frisian island, 3 hours from Emden, quiet seu baths ; 
Cushaven, at the mouth of the Elbe, bathing place § an hour distant 
from houses; Zandvoort, on the Dutch coast, near Haarlem and 
Katwyck, near Leyden, both excellent, quiet bathing places ; Dangaat, 
Wang/roog, on the Oldenburg coust, to be reached from Geestemunde, 
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aleo Spierkeroog, E. Frisian island. The last three simple but well- 
arranged places, F 

B. Bautte. The beat known places are Cran, near KGnigeberg ; 
Zopyot, near Danzig; Rilzenwalde, on the Pameranian const; Colberg, 
H. Pomorania ; Misdroy, on tho island Wollin ; Sweinemsdmde, aleo 
Heringutorf, on tha Taland of Usedom; Putbus, Tstand of Rigen; 
Warnemitnde, on Mecklenburg coast; Doberon, the same; J'rowe- 
mitnde, near Libeck; Disternbrook, near Kiel; Glickeburg, in 
Flensburg harbour; Apenrade, N. Schleswig; Mariendyst, near 
Helsingir, on the Sound; Alampenburg, noar Copenhagen. 

©, Tae Exouisn Sea Barns, Margate, 8.6. coast at mouth of 
‘Thames; Kamagaie, near it; Hastings, in Sussex; St. Leonards, 
united with last; Easthourns, a few miles from the Inst; Brighton, 
south coast of England ; the sea baths of the Isle of Wight: Myde, 
Cowes, Sandown, Shanklin, Ventnor, [Tho French sea bathing places 
on the opposite coust would naturally have been mentioned here, ax 
woll as the very numerous ones on the eastern and western coasts of 
England and of othor parts of Great Britain. —T¥.] 

D, Ska Barus or tHe Fruson Coast axp vie MeprreRRaNnay, 
Biarrits, in Bay of Biscay; Marseilles, Niee, Naples, Lahorn, Mesvina, 
Tricate, Venice (bathing at the Lido). The bathing season extends, in 
those last-mentioned places, from May till into November. How- 
ever, the montha from July to Soptamber, on aconunt. of the oppres: 
sive atmosphere and the high temperature of the sea, are not suited 
for bathing, ax baths at that season do not produce the feeling of 
refreshment and of bracing, which belongs to sea baths inthe German 
‘Ocoan and Baltic at that period of the year. 


‘Tasue Vi—Sea Waren 
CGramuces (n owe ttre of water.) 

















‘The quantity of the bicarbonate, rarely of the sulphate of 
oxide of iron, found in this class of wells, is, on the whole, 
exceedingly small, and varies between 0°08 and 0-1 of a gramme 
of bicarbonate of iron in the litre of water. If, in the preced- 
ing pagas, we have classed among the alkaline, the Glauber 
salt, and chloride of sodium waters, and many springs which con 
tained a little iron (sometimes, indeed, more than is contained in. 
the regular ‘ Iron Wells”), this was done, only on the principle 
that the name was given from the most important constituent. 


In mineral waters bearing the title of ‘iron or steel waters,’ the 
iron plays rwlatively a greater part, tho poorer the spring is in its 
other contents, The total amount of solid contents varies between 
0-4 avd 6 grammos in tho litre, and is in most of them under 3 
grammes. All the wells of thia class, excepting thor which contain 
sulphate of iron, are iron acidulous ones, ie. distinguished by the 
presence of a gronter or leas amount of carbonic acid. Same of them 
contain & not insignificant awount of bicarbonate of soda (the maxl- 
mum 1-2 gramme in the litre), and are therfore called ‘iron acidalous 
springs ;” others contain Glauber salt (the maximum 3-5 grammes to 
the litre), and are called ‘iron saline waters,’ while others contain 
common salt (the maximum 2 grammes to the litre), and are called 
*wuriatic acidulous iron springs ;’ finally, some contain a certain 
amount of carbonate or of sulphate of lime (maximum of 2 grammes 
in the litre). These are called * earthy acidulons iron waters,” 

All iron springs are cold, with the exception of a few lying far 
from Germany (Rennes, Schelesnowodsk, Sylvanés, and some others), 
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‘The tempemture required for baths is obtaincd by introducing 
steam either directly into the water, or between the walla of « bath 
with a double bottom, or into tubes that pass through the water. 


Tron was the panacea for poverty of blood, long before the 
discovery of hmmoglobin, which contains iron, The later 
view, that iron exhibited internally, in oligochromamia and 
oligocythwmia (deficiency of colour, deficiency of cella), induced 
both an increase of the hemoglobin in the blood corpuscles, 
already present, as well as an increase of their number, agreed 
so well with the manifold good effects of this agent in the 
treatment of chlorosis and of anemia, that fora long time, no 
doubt could be entertained of the correctness of the theory, 
Bat the view, that in cases, where chlorosis or anemia improve 
under the use of iron, that substance is really the curative 
agent, which promotes th’ formation of blood, does not stand 
the test of close criticism. The dietetic rules, which are usually 
united with an iron cure, are of themselves often sufficient to 
cause the improvement and cure of anmmia, How often, in 
cases of chlorosis, especially in the serving classes, is a stay of a 
week ora fortnight ina hospital, with rest and good nourishment, 
safficient, without any medication, to improve the appearance 
of the patient, to increase the quantity of her blood corpuscles 
considerably, and to relieve her troubles ; and, on the other hand, 
how often do we see the chlorosis of development, run on and in- 
crease, in spite of the exhibition of iron in large or small doses. 
‘The eblorosis goes on increasing, although a sufficient amount of 
irom may be daily introduced in the nourishment, but. which 
passes away again unused in theexcretions, Ifthe bloods craving 
for iron were the cause of chlorosis, the retaining of a small amount 
‘of the iron, which is supplied in the daily nourishment, would 
suffice to cover the deficit. in the blood. We find that chlorosis 
urises from other causes, than an impoverishment of the blood in 
iron, and therefore a plus of iron supplied medicinally will not 
cure it. It is another question, whether, in a certain stage of 
chlorosis, if the conditions of recovery, which are unknown to 
us, have begun to set in, the administration of iron in increased 
quantity, may not facilitate and quicken the regeneration of 
Blood, and the formation of new blood corpuscles. If we answer 


Me 





off daily in the urine and fiwees, to be 

‘that 1 litre (4 to 5 glasses )of the strong Se 

is drunk daily, the amount of the bicarbonate 

will be 0-08 of « gramme, or 0-04 of simple iron. 

admitted, that, under normal conditions, an. 

taken in, is accompanied with a 

passed in the urine and fieces, so that almost the who 

of fron seems to reappear in them. ‘This is the « 

normal circumstances, but that does not exelude the 

that in pathological ones, the iron may be retained and | 

for building up the blood. From this point of view, even the 

small quantities of iron, that are taken in during an iron water 

ears! may be of some significance. Even when the blood= — 

making process is 

the amount of hemoglobin in chlorosis, would indicate 

frequently very quick restoration of the blood), perhaps only 
nal] quantities ee eee 


more important, 4to8 contigramm e sof bicarbonate of 
iron, which are swallowed in the waters in twenty-four hours. It 
agrees wit this view, that the cure of chlorosis and of anwnia, 
‘is professed at almost all baths, and that, asa matter of fact, 
they are relieved by the most different drinking cures, as well 
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as by cures in the mountains, or at the sea shore. These 
undeniable facts, make it impossible, to join in the wide-spread 
belief, of 4 specific operation of iron waters in chlorosis and 
anwmia. 


‘The bicarbonate of iron, which has reached the stomach, undergoes 
there various decompositions, by the free acids of the stomach, by the 
albuminates, and by the phosphates, about which there is still difference 
of opinion (compare Buebheim, ‘ Areeimittellebre, p. 216) The 
suboxide of iron salts are quickly converted, in the stomach, chieily 
into oxidesalts (Mitecherlich, Bernard, Mayer, and Buchheim) ; at all 
events this change takes placo in the upper part of the intestinal 
canal, where the reaction is alkaline from the bile and the pancreatic 
juice, Moat likely the whole iron is absorbed, ax a compound of irom 
andalbuminates. Since nearly as much iron is found in the fiwces (as 
black sulphide of iron), ax has been supplied medicinally to the body, 
many bave thought, there were grounds for considering, that anly very 
little iron was absorbed, But this conclusion is incorrect. Even 
when iron is introduced into the body in other ways, ax by injection 
into the veins, the greater portion of it is found again in the feces 
(A. Mayor). Tho intestinal canal therefore appears to be an important: 
place for the excretion of the superiluous amount of iron, which has 
‘been taken into the blood, and which probably seturns to the bowel, 
through the medium of the bile or the pancreatic juices, possibly 
through the Auids of the intestinal canal, 

Meantime the experiments of Quincke are opposed to those conclu 
sions of A. Mayer. He injected various salts of iron into the blood of 
dogs, or added lactate of iron to their food, and after that examined for 
iron, the secrotion of these animals, procured through Thiry's intestine 
fistulas, without finding any increased quantity of it in the fresh seore- 
tion, E. W. Hamburger has very lately made experiments in dogs, on 
the excretion by the bile of iron suits, that have been supplied to them, 
He arrived at the conclusion, that the bile takes no part in the excre- 
tion of the iron that has been introduced. As then none of the other 
fntestinal socretions carry away any considerblo amount of irom, 
Hamburger concludes, and certainly rightly, that the alsorption of 
iron from the intestinal canal is very slight, and confined within very 
narrow limits, 1f Hamburger added sulphate of iron to the meat 
given to dogs, the greater part of the iron given with the food appeared 
iin the fizees ngnin, while the amount of iron in the urine wae soarcely 
inereused at all. For instance, of the 441 milligrammes of iron given, 
‘as salts of iron, in the first series of experiments, only 12 milligrammes 
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increase of iron in tho uring under similar clreumstances. Sehroff 
obtained the ional st ik i esto 
iron into the urine increams in proportion to the «malloess of the 

amountadministerwl. Bruno considers this to be a ‘ most important 
and instructive fact.’ 

‘There are a few accounts of the influence of iron on the conversion 
of tisue. Rabuteau and Valentiner observed an incrense of the éxere- 
tion of urea. But these experiments rest on such imperfect methods 
(onglst of equipoise of nitrogenous amount), that belief can rearcely 

be accorded to them. ‘Thesame remark applis to the so often quoted 


conclusion of Prokrowsky, that the use of iron raises the temperature 
of the body, increases the pulse frequency and the blood pressure, 





The amount of carbonic acid present in iron springs, is, 
apart from the water,a great element of the drinking cures 
with iron waters. It has ascribed to it a favourable influence 
on anmmic dyspepsia, on chronic stomach and bowel eatarrhe, 
and it is believed that the gus favours the absorption of the 
iron. Ina similar way, according to Woronichin’s experiments 
on dogs, the absorption of iron is assisted by the addition of 
sult, a result which should be found useful by the muriatic 
steel wells. Many chlorotic patients do not bear cold carbonated 
drinks well; on this necount they are often warmed, or have 
warm additions made to them. With reference to the action 
of carbonic acid, 1 refer to what was said under the head of 
Acidulons Springs. 





‘The growing cloudy, or rusty, of exported iron waters, depends on 
the oxidation of the carbonate of the suboxide of iron, into the ine 
soluble hydrated oxide of iron. Struve's * pyrophosphoric iron water’ 
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makes the despatch of natural mineral waters unnecessary, in more 
than one point of viow. 

In the use of iron waters as baths (excepting water 
and its temperature), the rich supply of earbonie acid, is the 
only agent of any importance, as a stimulant to the skin: 
possibly the unimportant amount of salts present, may con- 
tribute faintly in that way. The iron itself is balncologically 
of no importance whatever, Even bath specialists no longer 
believe in the absorption of iron through the skin. All, there- 
fore, that we have already sald about earbonie acid baths, applies: 
to iron ones rich in that gas. [Most writers on balneology 
would have here entered, at’ some length, on the treatment of 
the several affections of women by the use of iron waters,—T'r, | 


Tanke VIL—Inom WATERS! 
(Parts fn 1,000 pure of water by weight. ‘The carbonates as Wicarbouaies fiw of water.) 























‘G08 of bicarbonate of iron is the smallest amount Ln ite waters Of the 
aptings admitted into this table. 
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TABLE VII.—Inon WATERS (continued). 





Relatively most 


Name of Well Situation Important Salta 








ear Kixsingen 
Hérault, France 

: Allier i 
P.de Neyrac . | Ardéche 
Reiboldsgriin | Saxony . 

Driburg «| Westphalia 


Chior, sodium, 0°8. 








Bicarb. cale. mag., 
21 





Griesbach . —. | Black Forest . Bicarb. calc. mag., 
1°6; snlph. soda, 
Franzensbad, Bohemia o7 
Stahiquele «|. 1 ee Sulph, soda, 1-6 
Kalter Sprudel , Soc Hy Sulph. soda, 3-5; 


chloride soda, 1-1 
Bicarb, calc. mag., 


Pyrmont . «| Waldeck =. 
oT 





Malmedy . «| Rhine Provinces . | 0-06 | 1,080 = 

Steben. . —- | Upper Franconia . | 0-06 | 1,208 = 

Spaa + | Belgium. | 0-06 | ‘308 _ 

Ronneburg | || Sachs-Altenburg ‘| 0-08 | 197 = 

Reinertz . «| Silevia . . | 0-05 | 1,097 | Bicarb. calc. mag., 
15 

Imnau. . «| Wartemberg. «| 0-05 | 987 | Bicarb. cale. mag., 
16 

Niederlangenan .| Glatz . . «| 005 | 1,212 | Bicarb. calc. mag., 
1 

Berka. . «| Near Weimar. | 0:05 | — | Sulph. cale.,1°6 


Godesberg |! | Near Bonn . || 005 | 1,899 | Bicarb. soda, 1 
chlor. sodium, 0-9 





Charbonnidres .| France... | 004 | — 

Alexisbad .:| Hartz 2 2) | 004 | 204 = 

Antogast . . | Black Forest «| OOF O47 

Petersthal » > O04 | 1,366 | Bicarb.cale. mag., 
20 

Gonten . «| C. Appenzell. «| Ort | — ‘=. 

Althaide  . «| Glatz. «| 003 =— = 

St. Moritz . . | Upper Engadine . | 0-03 | 1,282 | Bicarb. calc, mag., 
15 

Soultzbach , . | Alsuce . . . | 003 | — = 

Sternberg . .| Bohemia . .{ 0-03 | 304 zs 

Liebwerda = 

Flinsberg = 

Tarasp, Wyquelle” Bicarb. calc. meg., 
20 

Cudowa Bicarb. calc. mag., 









Krynica =. . | Gallicia «=... | 0°08 / 1,286 . 
Ronneby . .| Sweden . «| — | — | Sulpb. iron, 24; 
sulph. alum, 1°3 























SULPHUR WELLS. 


Artificial Iron Waters, 
Strave's. pyrophosphorio Contains in titre O10 metallicfron | 
Basti Pytophorpbarie ona et lice 14 aalicion corinne 
ibis i 
iron water pric) 


Hevih llerrasing ion Conzlae nt ee 01 Uatbonate| ot 


8, SULPHUR WELLS, 
(See Table VIL) 


Amolung and Falk: Deutsoh. Klin. 1864 and 1865,—Eulenberg: « 
Lehre vy, d. schiidl. u. gift. Gasen” Brunswick, 1606.—Kaufmann 
Rosenthal: Arch. fi. Anat, Phytiol,, 1805—Hoppe-Seyler: * Medie. 
Coon Unters,’ Tih, i, 1866,—Diakonows Ibid. ii, 1867,—Husompan = 
Fd. . .' Berl. 1867—Lersch = “Fonds, d, Bala." 
ieee 1868. —Schiuuter: Deutach. Klin., 1804, Nos. 22-25 —1d.¢ “Cah. de 
Verh, Kirperwirmo,’ Finck, Arch. vol, xliii,—Buachheimt Bese 
Jere! 1878, Std edit. p. 95—Bohm: ‘Tntox, mit 1,8) Ziensaa's 
Handb. spec. Path. . Therap., vol. xv—Robrrig: ant 4, Hus,” 
eri. 1876, pp. Mand ‘184,—Liebroich: | Verb. d. balnrol, Sect, s. Berl. 
26 Jan. 1879, p. 98 —Reumont, in ‘ Valentiner’s Handl d. Balneothornpte,’ 
1876, 2nd edit. Heol 201 f.—Husemann: ' Die Balneotherap. d. chron. Metall- 
vorgift,,’ Oveterr. Badesett., 1870, No, 13.—Giinta: " Aumehoid.d> Queclalby 
ach dem Gebr.d. Anchensr Kaiserquella,’ Fierteljehressedrit/. 
4. Syph, 4tb your, 1877, p. 207.—Id: *Dus Vormog. der Schweftlwissr bei 
Jateat. Syphilis d. Sympt. dorselben wieder «. Eracheloung . bring.’ Dreed. 
1577.—Td. : ‘Hy-Ausschuid, b, Anwend, v, Salebidurn,” Wien. mei, Preawe, 
1877, Nos. 45-48.—Id, 2 * Nooe Erfabr, ab 4, Bohandil. d. Quecksilbeclrankh. 
miit Bertichsicht, d. Sehwefelwiisser u. Soolbiider.’ Drest. 1878.—0, Ziems= 
son; Zur Ther. d. const. Syph’ Leipz. 1879.—Reumont: +. Bebamdl. de 
const, Syph.’ Aachen, 1878, 


‘The group of sulphur wells, embraces mineral waters, which 
are provided with a really wonderfully smal! amount of hydro 
sulphuric acid (HS) or of sulphides (sulphide of sodium, 
calcium, magnesium, potassium), or of both together. 

‘These wells have chiefly to thank their sulphurous smell 
for having been easily recognised, in pegology, as sulphur wuters, 
In those days, when sulphur was a remedy im great repute, as 
an expectorant (balsamum pectoris),a diaphoretic, as acting on 
the portal system, as an alterative and a laxative, all kinds of 
wonderful effects were expected from the action of the natural 









GENERAL BALM 


sulphur waters. Since the science of nature"s 
nee e ballnst with which it was 
experiment and on clinical « 
Senblérmeut of walphar ut medicine ts Wooibiadl 
cations. The faith in the mysterious powers of these 
haz been further shaken, by the positive results of ob: 
which prove the minimal amount of sulphur present in them. 


‘The amount of hydrosulphuric acid, absorbed in water or 
from it, is extremely small, vary! ng baren ¢ meen ca i 
cubic centimetres (Herculesbad) in the litre, Many of the sources, 
usually reckoned among sulphur onee—for instance, the i 
Pyrenean ones—are devoid of hydrosulphuric acid, and owe their 
titles to a minimal amount of sulphide of soda (007 the maximum 
at Lachon). As thay are also very poor in other constituents, they 
would much more properly Le classed as indifferent thermals, and this 
remark applies to many of the sulphur thermals of Germany, Austria, 
Hungary, and Switzerland. 
Sulphur wells, in gonoral, aro poor in solid constituents. Ai 

the richest are Herculesbad, with 7 grammes, and Aix la Chapelle 
(Burtscheid), with 4 grammes of eolids in the litre of water, Some of 
these baths take the name of sulphur salt baths, on account of con~ 
taining a small amount of chloride of sodium, Those which have the 
best canse to name themselves thus, aro Heroulesbad, with $8, 

and Aix In Chupelle, with 2-6 grammes of chloride of sodium in the 
litre, But, to seo how freely such titles are dealt with, we have only 

‘to observe, that Reumont classes Badon, in Switzerland, and Weilbach 

among these baths, because they contain 0:3 and 0-27 gramme of salt 
respectively in the litre. A few sulphur wells ave called alkaline, on 

the ground of containing stnall amounts of-alkalies. How easily such 

titles aro won is shown by the fact, that the strongest Gorman alkaline 

sulphur waters, Aix la Chapelle and Grosswardein, do noteontain more 

than 0°6 and 0-8 respectively of carbonate of soda in the litre of their 

waters, Some wells bonst of their largo amount of chloride of lime 

(Herculesbad, with 2-7, Baden, in Switvorland, with 1-3 gramme in 

the litre), and even of their gypsum, of which most springs are not 

proud. Thus Nenndorf and Behinznach, with 1, Eilsen, with 17, 

Gurnigel, with 1-3, Meinberg, with 0'8 gramme of sulphate of lime in 

the litre of their waters, are called * earthy or «ulphate of lime sulphur 

waters,’ Baden, in Switzerland, may be counted a saline well, with 

18 gramme of sulphate of soda. We have thus muriatic, alkaline, 

earthy saline, and still more grandly named sulphur waters, formed. 
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By patstag tegubee br op Bitte oh ees opie Be With fow excep- 
tions the chemical titles represent no 

Wines we cedaon tats all canta Magura 
the physiological or therapeutical effects of these waters, to my the 
least, donbtful), and also their usually small amount of salte, it is 
plain, that this class of waters would more appropriately be joined to 
the indifforent or weak alkaline, or weak salt thermals, or the earthy 
wells, and some of them, as Langenbriicken and Meinberg, to indifferent 
waters, not forgetting, however, that the excellent opportunities for 
bathing and drinking at the two last-named places, nro all the same 
worthy of balneological consideration, 

‘Most of the sulphur waters contain mall quantities of nitrogenous: 
organic substances, which have been called glairine, baregine, and 
sulphuraire. The times, in which these impurities of the waters were 
rogarded ax having special effects, have scarcely yet gone by, and they 
are till praised in modern books on balueology. 

‘Than discovered, in tho your 1867, carbonic oxysulpbide in » 
Hongarian well, a body which oan be procured in the Inboratory fr. m 
sulphur, cyanide of potass, and sulphuric acid, and which may te 
regarded as a enrbonic acid, from which ono atom of oxygen has been 
taken by tho sulphar, or as COS, This body is very easily decom- 
posed. It forme with the presence of water, by conversion, hydro- 
sulphuric acid and carbonic acid; thus this substance might be ons of 
‘the sources of goncration of hydrosulphuric acid ip wells, Liebreich 
thinks that COS, taken ax such into the blood, is thera decomposed 
into hydrosulphuric and carbouic acids, and that this hydrosulphurie 
‘acid, in its nascent state, produces n more powerfal effect on the bloody 
than when it is taken in by the mouth or by inspiration, The ques- 
tion, how much COS is eventually contained ia tho tre, how sreck 
is absorbed, how much of it is changed into hydresulpharic acid in 
the stomach, these, and many other questions, still remain open ones, 
It ia moro than probable (I speak horo without reference to the 
chemical interest it possesses), that this new substance, which has 
been greeted #9 emphatically by balneotherapiats, may have no real 
physiological or thernpeutic importance in salphur waters, 





Whatactions, then, can be ascribed to the hydrosulphuric acid 
and to the sulphides contained in sulphur wells? Can we build 
therapeutic indications on thern, or explain their empirically 
as effeots ? 

‘As reganis the fortune of hydrosulphurie acid, which 
ene cise ss tos trax rcieesd aes oe 
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i a 
fearless oF thn digestive tet: into the blood, 
of the gas contained in the water is 


poisonous of the gases. Tho deleterious 

the blood, have been thoroughly studied 
Diakonow, Preyer, and others, in their remarkable 

‘The hydrosulphuric acid causes the decomposition of the | 
globin, with the formation of a compound of sul 
hemoglobin, which is recognisable by spectral 

inorganie ealta of the blood plasma are, according to | 

converted into sulphar alkalies, which’became oxidised into sul- 
phur and sulphuric acid salts, at the cost, of the oxygen of the: 
hamoglobin, 

"Aescattng to Rosenthal and Kauffmann, a rapid oxidation of 
the hydrosulphurie acid takes place, by which oxygen is taken | 
from the blood in such quantity, that, in combination with the 
other setions in the central nervous system, it produces death — 
hy asphyxia. ‘The experiments of the two last-named investi< 
yators, have led to the result, confirmed by later observers, that 
hydrosulphurie acid has a directly injurious effect on the move- 
ments of the heart of mammals. The phenomena consiet in a 
primary retardation of the pulse, and diminution of the blood 
pressure (dependent on central stimulation of the vagus), and 
in the gradual remission of the heart's activity, till there is a 
diastolic stillstand, 

‘These and some other experiments, which are of extraordinary 
interest, for explaining the phenomena of hydrosulphurie acid 
poisoning, have been eagerly made use of, for explaining the 
physiological effects of sulphur waters. The eonclusion drawn 
from this has been ; because hydrosulphuric acid, taken into the 
blood in large quantities, exercises such a deleterious influence: 
onit, and on the various organs, therefore the minimal quantities 
of the gas, which are taken in in drinking sulphur waters, pro- 
duce qualitatively similar, though not so deleterious, effects 
on the gystem. Reumont believes, that ‘the syinptoms affect 
ing the vascular and nervous systems in poisoned animals, show, 
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in their early stage, many analogies with the medicinal effects 
of various sulphur waters.’ 


It is obvious, that we cannot here think of trinsferring to the 
domain of balneology, those interesting physiological studies on 
the mode of blood decomposition, in poisoning by hydrosulphurie 
acid. The minimal quantities of that gas, which eventually reach 
the blood, after drinking even unusually large quantities of the 
Aix la Chapelle or of still stronger sulphur waters, are immedi~ 
ately eliminated again by the lungs—tmces of it possibly by the 
skin—and if we suppose, that they undergo combustion in the 
Tungs, yet the quantity of oxygen consumed thereby is s0 
small, that it cannot stand any comparison with the oxygen 
stomge of the blood, while such small loss as may be sustained, 
is restored by every inspiration. Granted that a few red 
corpuscles may be destroyed by the hydrosulpburic acid, orthat 
a few plasma salts are converted into sulphates, yet. no percep~ 
tible influence on the composition of the blood can be expected 
from these influences, because even in drinking sulphur waters, 
or in inhaling the sulphur gas, that surrounds them, only 
minimal quantities of the gas reach the blood, and are in great 
part climinated again through the lungs, 

Some have been able to see a stimulating effect of hydro 
sulphuric acid on the vagus centre, because, as Grandidier, 
Zégel, Verdat, and other bath physicians give out, a retardation 
of the movemente of the heart, amounting to a fow beats in the 
minute, is said to occur after inhaling the gas in a bath, and 
also after the internal use of these waters. It is more difficult 
to reply to this, than many would suppose (quite apart. from 
the direction in which the supposed result would point); and 
for this reason, that along with the swallowing of the water, 
various other influences (bathing, water drinking, &e.) come into 
play, which may alter the pulse, which indeed vuries, under nor- 
mal circumstances, much in the same way as that attributed to 
the hydrosulpburic acid. If investigations on this subject are to 
give any useful results, they must be conducted in a mode quite 
different from what has hitherto been adopted, 

Along with the pulse-retarding action of sulphur water, 
Which ix attributed to stimulation of the vagus, the ‘sedative 
character,’ the ‘quieting influence on the nervous system’ are 





able feeling,’ and tho *ploasurable relaxation" are p 

irritating action of the gas on the cutaneous nerves is! 
wand, which, according to Reumont, shows itself in 4i 
ing and burning,’ and therefore in very m b 


the nervous system, as the experiments on animal 

were, in fact, made with large doses, which caused. 

death. From this are derived the indications for the | 
sulphur baths in various neuroses, also in* 

increased irritability of the nerves.’ Although we do 
justified in attributing any, even the most minimal, effects to 
sulphur, at the same time we cannot doubt, that the warm bathe, 
along with the other factors of buth life, are often advantageous 
in varions chronic diseases of the nervous system. 

Different, some purely conjectural, therapeutic theories have 
been based on certain physioiogical experiments on the action 
of bydrosulphuric acid on the blood. 1 shall mention some of 
them here, The critical sense of my readers will readily dispose 
of them. 

First, the fumous *blood-moulting theory’ of sulphur waters. 
‘The hydrosulphuric wcid carried over into the stream of the 
vent porte developes here, at once, ‘the primary action of 
the gas’(Reumont), while it destroys the ‘old melanotie (1) 
blood corpuscles’ and forme sulphide of iron with them. In 
this way the destruction of the red corpuscles is effected, the 
blood is purified, &e, But ample rmaterial for the formation of 
hile is also thus supplied, and the liver is stimulated to greater 
activity. On this theory is grounded the common recommenda= 
tion ef sulphur water in cortain diseases of the blood and liver, in 
* general plethora,’ * chronic enlargement of the liver,’ *obstrac= 
tion of the portal system,’ abdominal plethora,’ &e. 

The cholagogic action of sulphur, is much spoken of, although 
there is no proof, that it possesses any such power. It appears to 





* Reumont even thinks that a destructive influence of the gns on healthy 
corpuscles can be recognised in many phenomena, which occur daring the 
‘excessive use of sul hur waters, 
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be sufficient for many, for the explanation of the fact, to know, 
that the liver is ‘the organ richest in sulphur,’ and that it secretes 
taurin, which contains sulphur, from which it naturally follows, 
that‘ an important part of the conversion of sulphur takes place 
in the liver" (Bidder and Schmidt). 

‘The sulphur waters enjoy a great reputation in the treat~ 
ment of chronic metallic (mereury or lead) poisoning. The 
hydrosulphuric acid or the sulphides, taken up into the fluids of 
the system, make the injurious metallic albuminates innocuous, 
either by converting the lead into insoluble sulphide, which, 
owing to the alkalescence of the fluids, may remain in the 
cells, as harmless as a sinall shot in its cyst, or by converting 
the mercury into sulphide of mercury, which is dissolved by 
eulphide of potass, owing to the presence of carbonated alkalies, 
and is thus easily eliminated by the urine. 

As regards the treatment of acute and subacute metallic 
intoxication, the springs containing the sulphates of sodaand of 
magnesia, are undoubtedly to be preferred to all others. They 
are able to convert the lead, found in the digestive canal, into 
insoluble sulphides, and they also by their purgatire action 
favour its removal from the bedy. Thebe waters are also of im- 
portance in chronic lead poisoning. If the excretion of lead ia 
favoured, and especially, as bas bern assumed, its removal 
through the bile is stimulated by copious water drinking, by 
baths, by exposure to the open air, Glauber salt and Epsom salt 
waters may also act favourably, by expelling the increased 
amount of lead, which has been excreted into the digestive canal. 
If drinking and bathing cures, with sulphur waters, aro beneficial 
in chronic lead poisoning, this is mainly owing to increased 
consumption of water, and to the increased movement through- 
‘out tho tissues excited by it, possibly also to an increased 
decomposition of albumen, including the albuminates of lead. 
‘These effects of drinking cures, may be supported ersentially by 
Ddathe, especially bot baths, by vapour baths, and by increased ex~ 
ercise in the openair. But there is no specific action of sulphur 
in such cases. The sume good effects follow, and for the same 
‘reason, drinking and bathing cures with indifferent waters, or 
with others containing salt, sulphate of soda, or other substances, 

‘The assumption of « specific action of sulphur waters in 
chronic mereurialism, stands on an equally weak foundation, 





Giintz bas very lately mnde a series of obser vate 
excretion of mercury during the use of sulphur 

able to detect mercury, in the urine of patients, 

of the Aix la Chapelle mineral waters (who before had 
through a mercurial inunction cure), and this, 
mereury could be detected shortly before the 


water Was, 
taken. Giintz explains this action of the eulphur water, by the 
to which 


increased breaking up of the albuminous compounds, y 
mercury is united {n the body. The increased decomposition 
of albumen was proved, by the presence of an increased amount: 
of urea in the urine. Giints attributes, no doubt rightly, the 
increase and decomposition of albumen, to the incrensed supply 
of water, When he, at the same time, calls in * the oxygen- 
withdrawing action of eulphur waters,’ we cannot follow him in 
his hypothesis. Gi i 

frequeney of the 


ntity, during the use of 
is brought to light, for 
is always accomplished nt the 


repai 
chronic mereurialism are usually sent to such baths, in prefer= 
ence to others. 
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‘The opinion is still widely spread, that the use of sul- 
phur waters, especially of the warm ones, has a beneficial infla- 
ence on syphilis, People expect from bathing and drinking, 
not only the eure of chronic mercurialism, the elimination 
of mereury from the system, but they also see in sulphur 
waters powerful reagents against latent syphilis, Its symptoms 
are said to be, as it were, aroused by these waters, and are then 
successfully subjected toa specific mercurial or to an iodine 
cure. No doubt warm waters often have the effect of pro- 
moting the localization of ayphilis on the skin. How often 
does one see, in torpid skin affections, roseola and other ex- 
anthemata appear, even after a few warm bathe, That is an 
effect of the heat of warm baths: the hydrosulphurie acid is in 
such small quantity, that it cannot be supposed to act even 
asa stimalant to the skin. It also cannot be denied, that 
chronic products of syphilis, atonic ulcers, gammy infiltrations 
of the skin, periostoses, and also buboes are brought to heal by 
absorption, under the influence of warm baths. But all these 
good effects must. be set down to the influence of the warm baths, 
vapour baths, and not to the infinitesimal amounts of sulphur 
present, The great reputation which some baths, and especially: 
Aix la Chapelle, have acquired in syphilis, must, independently 
of the favourable influence of warm baths, be attributed to the 
energetic mercurial and iodine cures, which are carried out at 
such places. In trath, the bath physicians are apt to be not 
very particular about their diagnosis, but act on the principle, 
that quisquis est ayphilitions, donec contrarium probetur, 

‘The employment, for hundreds of years, of sulphur in the 
form of sulphur ointments, solutions of alkaline eulphurcts, 
sulphur floating in ether and alcohol, &e., in various skin 
diseases, the more lately discovered power of flowers of sulphur 
to kill certain fanguses (for instance, that of the grape disease), 
probably by the development of sulphuric acid, the experience 
of its effect on the parasitic sources of scabies, favus, herpes ton= 
surans, sycosis, pityrinsis versicolor, £c., all these causes have 
made the indication of sulphur baths plausible in the just named 
affections, and ulxo in various other skin ones (eczema, psoriasis, 
acne, chronic cutaneous ulcers, &c.) But here also the minimal 
sulphur contents of the water can play no real part in the cure, 
‘The sulphides of alkalies and earths, which baye been intro- 


be 











duced into the stomach, are decompo 
that hydromulpharie acid is formed if the igher' 


the reaction is alkaline, into alkaline eulpkiday isi 
that form, be partially abeorbed. The greater portion remains 
in the intestines, and is further down changed into sulphide of 
iron, and in the large intestine, in which there is often a weak 
acid reaction, partly ebanged again into hydrosulpharie noid, 
‘The alkaline sulphide exercises a slight stimulation on the 
mucous membrane of the stomach and intestines, promoting 
peristaltic action, and in large dosos of 0-1 to 0-2 gramme of 
sulphide of potass may act asa laxative. This operation, how= 
ever, seldom occurs during the use of waters containing salphide 
of sudium, because even the strongest wells (for instance, the 
Franzenquelle at Hereulesbad) contain at most 0-08 gramme 
of it in the litre. 

At is further said, that eulphur, whether exhibited in the form 
of hydrosulphurie acid or as a sulphide, increases the secretion 
of the gustrie juice, of the bile, of the pancreatic juice, and of 
the fluids of the intestines, There has been further assumed, 
from the experiments of Bicker and Eulenberg, an influence 
on conversion of tissue (an increase of the excretion of uric acid 
and of urea). All these assumptions stand in need of proof. 

The hydrosulphurie acid, which has reached the blood, ia 
partly eliminated through the lungs, perhaps partially throngh 
the skin. Another portion leaves the body throngh the urine, 
in the form of sulphuric acid, which is combined with potass 
or soda, But it has not been shown, whether also any increase 
of sulphuric acid in the urine is caused by the use of the 
ordinary quantities of sulphur waters ; it is difficult to adduce 
proof of this, because, even supposing that the whole of the 
sulphur, which is swallowed in a litre of a popular sulphur 
water, were excreted through the urine, as sulphuric acid, the 
quantity of sulphuric acid, passed in the urine in the course of 
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twenty-four hours, would not show any observable variation from 
its normal amount, for it is only after poisonous doses of hydro- 
sulphuric acid, that it reappears in the urine (Emminghaus, 
Betz), and sulphide of soda, given in large doses, passes away 
unaltered in the urine (Krause, Wobler). 

‘There is no doubt as to the permeability of the skin for 
sulphuretted hydrogen. The older experimenters, Chaussicr, 
Lebkiichner, Nysten, Madden, Orfila, showed, that animals that 
were dipped in hydrosulphurio seid, with the exception of their 
heads, died with the corresponding symptoms of poisoning. 
In later times, Rohrig has carefully repeated these experiments, 
and has completely confinned them. Hydrosulphurie acid, 
absorbed in water, has also the same effect as the free gas. 
Rohrig bathed mbbits in water which was saturated at the 
temperature of 68° with hydrosulphurie acid, taking care that 
they continued to breathe atmospheric air. The animals died 
after eighteen minutes in the bath, with all the usual signs of 
poisoning by the gas. Although, on the ground of these ex- 
periments, we cannot doubt that the human skin may absorb 
the gas in a bath, yet the minimal quantity of it, that can 
eventually reach the blood, is not, in ordinary sulphur baths, 
of the slightest, physiological or therapeutical importance. The 
idea of any powerful stimulation of the cutaneous nerves is 
also ont of the question. 

‘The therapeutic indications of sulphur waters, as we have 
not been able to attach any importance to their sulphur, in 
either their internal or external applications, coincide with the 
indications of warm baths and of copious water drinking, On 
this rests the indication of sulphur water in chronic rheumatism, 
in chronic joint affections, in metallic intoxications, in ayphilis, 
in various skin affections, in the remains of traumatic inflam- 
mation, in paralyses, in neuroses, and in other diseases, The 
‘various incidents of bath life of course co-operate aleo, 

We are not called on here, to enter closely into the applica- 
tion of these waters in their various forms of warm, hot, and 
wapour baths, of various douches (falling, nscending, alternation 
of hot and cold, called Scotch douches, douches of gas and 
vapour), farther in the form of local and sitz baths, injections, 
gargles, fomentations, inbalations (gus, steam, waporeria), &c. 





them letters warning them 
Jess proceedings, which are nevertheless popular, - 
For sulphur-peat, and mud baths, see the Appendix, — 


Tames VIIL—Seurnon Warens, 
a. Warm Waters. 
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On the other hand, mineral waters, that are free from lime, 
and especially from gypsum, proclaim their immunity, and with 
good cause. 


When it is the object to determine the value of earthy springs, 
sccording to their amount of earthy alkalies, it ia usual to class lime 
and magnesia salts together. In this we proceed on the mistaken 
notion, tliat the actions of both are identical, and support each other, 

‘The sulphate of lima of thoso wells usually paxsos for harmless 
ballast, and itis certain, that the greater part of it passes through the 
digestive canal unaltered. According to Husemann, sulphate hus a 
much better chance than carbonate of lime of reaching the blood un- 
decouposed. ‘The Intter is not absorbed as such, but after being con- 
varted into chloride of calcium, ean be easily absorbed. 

‘The phosphate of Hue (the preparation of that substance which 
very properly ie most used in medicine) occurs in the earthy waters, 
either not at all or in mere traces. Thus Leuk has 0-03 and Weiawn< 
burg 0:009 of phosphate of lime in 1,000 parts by weight of water, 

Of late Husamann bas called attention to the almost 
chloride of calcium asa tonic medicine, It is, aa the experiments of 
Perl on dogs show, in great part altered in the intestinal canal, by the 
action of the alkaline carbonates present in it, into carbonate of lime, 
and as such passes out of the cunal, A portion of the chloride of 
eniciuum is absorbed, Tn ono experiment of Perl's 4th, in another 
eth part of the quantity of lime introduced with the chloride reap- 
peared in the urino. Still larger were the quantities of lime excreted 
through the urine, which Soborow found, after feeding men and dogs 
with chalk, Husemann explained this by a mochanical adhesion of 
the particles of chalk to the coats of the stomach, 

‘The earthy wells, strictly speaking, are fre from chloride of 
calcinm, Somo silt springs and brines, however, contain large quanti- 
tiosof it, [Notably British ones —7r.] Thus, the salt spring at Neuhaus, 
in N. Bavaria, containe 1-3, the Nauheim Korbruanen 10 of chloride 
of calcium in the litre. ‘The wells in question are also full of other 
calcinm salts, whose operation is certainly aided by the common walt 
present. Some brine, used oxclusively as baths, aro very rich in 
chloride of calcium. Thus the Beringertrwnnen at Suderods cou- 
tains 15:1, the well nt Hubertusbad 11-0 of that salt, But these, and 
other wells rich in lime, are not suited for drinking cures, on account 
of the large quantity of chloride of sodium which they contain. The 
idea of Huwmann, to introduce the chloride of ealeiam of these 
springs by clystors, or by inhalation of pulverised brines, is a very 


wed 





If we have not been able, in the enge of iron or: 


to discover the substances ty which they owe their fractal 
we find ourselves in the same position, when we have to answer 
the question, On what physiological properties and effects, 
what medical experiences, is the present crecom= 
mendation of earthy waters grounded? We may give so little 
scope to our scepticism, as to grant some play for the allegert 
facta of practical experience, and as to transfer the phy 

facts concerning the use of lime, in nutrition, to the region of 
pathology ; nevertheless we are driven to the conclusion, that 
the therapeutic worth of the carbonate and sulphate of lime of 
the earthy waters, is in the highest degree problematicnl. 

‘The usual balneological descriptions of the earthy mineral 
wolls, are apt to be very far-fetched. First, the importance of 
lime, as an indispensable portion of the frame and of nutrition, — 
is insisted on, Next come the bad effects, described by physio 
logists, which have followed the prolonged withholding of lime 
from the system, These representations, obviously, have no 
bearing on earthy mineral wells; for the normal solid and fluid 
food of man contains considerably more lime than is wanted 
for the growing, or for the adult system. The excess supplied 
passes away, chiefly in the fieces, and this applies equally to 
the lime salts of the carthy wells. 

‘The fact of lime being necessary for building up the body, 
has had the further conclusion tagged on to it, that an increased 
supply of lime is useful in a varioty of cases, of ‘defective 
sluggish development of the system,’ of ¢ faulty constitution of 
blood,’ of consumptive conditions, in weak anemic scrofulous, and 
tubercular individuale, in order ‘to promote a new formation of 
cells in the system.’ As lime occurs in all organs, it is inferred, 
that it must be a necessary condition for the formation of cells, 
which is required, in order that the lowered system may return 
to its normal condition. It is scarcely necessary to point oub 
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the error, which lies at the root of such conclusions ; they show 
how little the ‘ quantitative sense’ is developed in some. 

It is usual'to expatiate on the therapeatio valoe of lime in 
rachitis, when ite medicinal virtues are discussed; and the 
earthy wells make free use of this indication, which lies so 
ready to hand. Yet no one has ever thought of sending rachitic 
children, in their firet year, to baths, or of prescribing for them 
earthy mincral waters. 

If rchitis of the growing organism, as must be assumed after 
the experiments of Roloff and Wegner, and the new beautiful 
experiments of Erwin Voit, arises from a deficient conveyance 
of lime to the bones, which are expanding in their organic struc- 
ture, the want of lime must have its root, in some deficiency of 
power, in the digestive canal, to take up lime, as there is always 
an abundant supply of lime present in food. If in such eases the 
impaired power of the digestive canal to take up lime, could be 
cured by an increased supply of that substance, then lime would 
be a proper remedy for rachitis. This has often been assumed, 
and it has been said, that, as the carbonate of lime removes 
the excessive formation of acids, and the catarrh of the bowels 
coming on with diarrhoa, it restores the conditions of normal 
nutrition, and of assimilation of lime salts. But all this theory 
rests on a wrong foundation, and is not confirmed by the facts 
of experience, At the same time it must not be denied, that 
in a certain stage of rachitis, if the conditions for the absorp- 
tion of lime have been restored, the cure may be accelerated 
by a larger supply of lime; but here, in this stage also, we 
prefer to pass by the lime waters, which generally contain 
gypsum, and to use more mitional remedies, phosphate and 
chloride of lime. 

The bicarbonate of lime, which is dissolved in mineral 
waters, is often first reduced in the stomach to carbonate, 
before it can be changed by the acids of the stomach into 
chloride or lactate of calcium, The greatest, part of the earhon= 
ate of lime supplied, appears again in the fieces, as carbonate 
or as phosphate of lime. Lactate of lime is oxidised in the 
blood by curbonic acid; carbonate or phosphate of lime appears 
in the urine. A copious supply of lime, such as is only pro- 
eured by an excessive use of the earthy mineral waters, 





This indication can be fulfilled, with: 
ease, by ordering the soda waters, which 
‘on a sensitive stomach, than the hard, gyp 

‘The action of the salts of lime 
ing secretion,’ * drying up,’ * styptie 
antidiarrhaal, effects of these 

to be particularly useful in diarrhas ac 

catarrh of the bowels, 

It has been supposed, that their 
useful aleo in other affections of the mucous m 
those of the pelvis of the kidney, and of the bladder 
catarrh, in blenorrhosa of these organs, and even of the 1 


bi ges 

cretion. We cannot let this last cbserration pass wi 
ment. . 

Certain earthy wells have a considerable renown, 
those of Wildungen, of the Hesterquelle, in Driburg, 
Contrexéville, in the treatment of chronic bladd 
nophropyelitis, &c. We cannot imagine a direct action 
carbonate of lime of these waters, as only a small portion of it 
passes into the urine. If these waters deserve the reputation 
which they have acquired, solely from their ase, it 
depends chiefly, if not entirely, on the increased sr 
water, and on the carbonic acid which they contain, 
dalneologists wrongly attribute a diuretic action to 
lime, 

‘The recommendation of i 
like these of Wildungen, in calenli of the liver and 
only rest ou the favourable action of increased water) 
and perbaps slightly of the carbonic acid, if lime 
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present. Such wells would do wisely to conceal their amount of 
lime, for it can only help to increase the size of the caleulus, by 
the precipitation ofits saltson it. [referonly to the experiments 
of Studensky, who, when he introduced foreign bodies into the 
bladders of animals, immediately observed the formation of 
stone, when he gave them water to drink strongly impregnated 
with lime. Whenever there is even a suspicion of calenli in 
eatarths of the kidneys or bladder, caleareous waters are to 
be shunned. This is also the case when oxalate calculi ure 
present; for, apart from the possibility of precipitation of lime 
on the stone already formed, the exceasive supply of carbonic 
acid, in most calcareous waters, might at least, according to the 
older theories, increase the formation of oxalic acid. But it 
deserves to be mentioned, that neither Cuntani, with the use of 
carbonated drinks or of lime water, nor P, Fiirbringer in his 
experiments with lime water, could detect any such increase of 
oxalic acid. 

Starting from the widely spread, but even yet not proved 
assumption, that the exeretion of lime in the urine is increased 
in osteomalacia, in caries, in necrosis of the bones, in profuse 
supperation, in chronic pulmonary tuberculosis (Senator), in 
other consurptive conditions (Beneke), the use of calcareous 
waters hus been recommended, to cover the increased loss of 
lime. It is unnecessary to criticise what can be so easily 
refuted. 

Tfind it no longer stated, in modern balneological literature, 
that the calcareous waters favour the ‘retrogmde metamor- 
phosis,’ the calcification of exudations, the conversion of tubercle 
into a cretacoous substance. 

It is plain, that in using earthy waters for baths, the amount 
of lime is of no importance, or at most may act as m slight 
stimulant to the skin. What we have said above (pp. 367, 368) 
of the action of the carbonic acid of baths, applies to the cars 
bonated baths of Wildungen, and of Inselbad. In the thermal 
earthy well of Leuk, excellent effects are produced by the 
method pursued there of prolonged immersion, of several hours, 
in certain chronic exanthemata (psoriasis, pruritus, &e.), in 
atonie ulcers, and in gouty and rheumatic affections. In these 
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curative agent in chronic affections of the organs of 

especially in phthisis pulmonalis, Graduating works (already ex- 
plained) through which the wnter trickles, are ueed in the inkalation 
rooms of these places ; a quantity of water evaporates, and the gases 
aro set free, The favourable effects, which patients with catarrhs of 


nitrogen, which is respiratorily indifferent, can only sot indireetly, 


passing stay in one of those inhalation rooms is compared to staying at 
elevated health stations (!). Here, as there, it is ssid, that the smaller 
volume of oxygon in the air inspired leads to deeper inspirations, and 
that a part of the beneficial influence depends on this ‘exercise of the 
lungs.’ Besides thia, it is asserted, that the air of the inbalation room 
rarefied, poorer in oxygen and richer in nitrogen, is much less * bard 
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ond irritating’ than normal air(1), If Brigelmann observed, in 
pationts sitting before his graduating works, after only an hour, 


siderable decrease of cough, anda remarkable ‘ soothing of the excited 
nervous system,’ neither-the increased amount of oxygen, nor the 
diminished one of nitrogen, had anything to say to this; the factor 
was the great moisture of the air inhalod. The soothing of the 
nervous system is the direct effect of the quieting af the cough. 


‘Tanue [X.—Tue Eanruy Muvmea WATERS 


























APPENDIX. 


1. PEAT AND SLIME BATHS 
P. Curtellieri: ‘Franzenshal, Mineralmoorbader.’ Prague, 1852.— 


tiner: * Handbuch d. Balneotherapie,' 2nd edit 
hung, Bereitung u.a.w. des Moores,” Verkandl. di. Bohlen Hider, 


‘Tice bog or peat earth, which is used at many bathing places, especially 
ot iron and sulphur wells, is a sort of turf which i& formed by the de- 
composition of plants, with the aid of mineral deposits of various kinds. 
Honce the name of mineral peat earth, which, according as it contains 
sulphates, iron or sulphide of iron, sulphide of ammonia and hydro- 
walphurie acid, in distinguished as saline, iron, or sulphur pext earth. 
The constituents of this earth are the constituents of humin (crenic 
acid and bumin), resins, vogotable remains in various stages af decom: 
position, silica, mica sand, alumina, limo, magnesia, oxide of iron, 
phosphate of oxide of iron, sulphide of iron, sulphates of potass, eodi, 
and magnesia, chlorides of the alkalies and ¢arths, free sulphuric acid, 
sulphide of ammonia, and, further, a few gaseous clements, hydrosul- , 
phuric and earbonic acids. In pent earth, that has been expored to 
warmth, there occur, further, formic and ncetic and other volatile ncidé, 

We possess numerous analyses of different kinds of peat carth, 
‘There are great differences of compesition, not only in peat earths of 
different localities, but in different portions of the earth from the 
same plaoe, which can acarcely interest the chemist or geologist, mech 
Jess the physician, There have, indeed, not been wanting attempts 
to ascribe specific bath actions, or at least specific indications for the 
diferent oxrths. 

The peat earth ix usually brought into contact with mineral 


' Die Meor~ wad Sehlamm-Bider, These bathe, of twe kinds, me ex- 
ig the teat, are aenally called ‘mod baths,’ er ‘moor baths" eens 
‘There Is po very good Buylish equivalent for ‘ Schlamm.'—Zr, 
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ture of peat baths, with few exeeptions, takes an view 
of their therapeutic action; and the attompta made to explain these 
actions, aro marked by the construction of bold, and at the same time 
wonderfully simple hypotheses. 

We ean discover nothing more in peat baths, than warm or hot 
baths, which contain various skin.stimulating substances. ‘They there 
fore resemble, in their operation and indications, othor skin-stimalating 
hbathe—for instance, brine, and, further, lye baths—and are applicable 
where the objevtis, to bring to resolution chronic stationary exudations, 
and to do the samo in rheumatic and gouty affections of the joints, 
muscles, and sinows, in chronic exudations in the pelvis, as metritia: 
chronica, peri- and parn-metritia, in nearalgiss (sciatica), in oartain, 
especially peripheral, paralyses, in contractions and ankyloses, in cer- 
tain skin affections, do, 

Poulticos of peat earth are porhaps distinguished, by a somewhat 
higher power of stimulating the skin, from the cstaplasms of ordinary 
practice, with which they have common indications. 

‘The slime employed for making the closely allied, so called slime 
baths, is the deposit of organic remains of low animal or vegetable forms 
of life, as well as the deposit of inorganic matters from rivers (I remind 
amy readers of the famous Nile mud), from lakes, and also from mineral 
springs. ‘The bath mud is partioularly rich in the sults of the spring 
from which it has been thrown down. 

‘The cea mud deposited in bays with clay bottoms, is also used for 


mud baths in some places. 








PINE AND HERD RATHS. 


In many sulphur baths, baths of peat earth sxtarated with sulphur 
water, are used, a8 aulphar peat baths The sulphur slime of sulphur 
‘baths, which consists of the remains of plants and organic products of 
decomposition, of humic acid, lime, alumina, and silica, and which 
also often contains sulphur and hydrosulpharic acid, is also employed 
for preparing sulphur mud baths. Of conrse the aulphur has no more 
to say in the effect of these baths, than irom has in that of the iron 
peat baths; and what wo bave said above, about peat earth baths, 
applica equally to sulphur mud baths. Peat baths aro in nso nowa- 
days at an immense number of baths, besides sulphur and iron ones, 
‘Thernpeutically, no differences are known between the mod baths of 
different places. 

I mention specially, among iron peat baths, /rensenshad and 
Marienbad, whore the method of using these baths has been 
by unusually extensive employment of them. Besides these, I may 
name Brilckenan, Bocklet, Elater, Pyrmont, Reiners, Steben, &e, 

Nenwlorf, Bilsen, Wipfeld, Driburg, are the most noted of the 
sulphur peat and sulpbur slime baths. 

‘The iron peat salt, which is for sale, is a very expensive article, 
which can well be dispensed with. F 


2 PINE-LEAF AND HERE BATHS. 


The product, got by steam distillation, and a decoction of the 
leaves of pines, are employed in many bathing places and health resorts, 
for the preparation of pino-leaf baths. Tho first contains ethereal oils, 
tho Inst chiefly resins, organic acids, turpentine, formic neid. These 
baths belong to the skin-stimulating ones, with which thoy havo a 
exmmon action and indication. Specific operation can scarcely be 
ascribed to pine-leaf baths, but it is beyond question that the volatile 
(ethereal) constituents of these baths penetrate the epidermis, and 
may be taken into the blood. They are then eliminated again, through 
the Jungs nud skin, and in part through tho urine. We have’no 
detailed information about these volatile substances, which are abs 
sorbed quite in minimal quantity, however, ‘These pineleaf baths 
‘are in espacial favour as ‘ powerful tonics." 

‘What wo havemid of these taths holds good also of other aromatic 
or hor bathe, which aro prepared from ‘bay flowers,’ or from eamo= 
mile; gentian, calamus, mentha, juniper, maxjoram, &e, 

‘Pine and horb baths are prepared at many baths and bydropathic 
establishments ; they are specially used in the mountain baths (Hartz, 


Thuringia, &c.) 
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Some cold water cures, oering opportanities for pine-leaf baths, 
are Aleranderbad, in Bavaria; Cleve, on the Lower Rhine; Lite. 
mithle, near Wiesbaden; Elgereburg, near Arnstadt; Ilmenaw: 
Juhannisherg, on the Rhine; Kreischa, near Dresden ; Licbenstein, 
in Thuringia; Nassau, on the Labn; Nerothal, pear Wiesbaden; 
Schueeizermiihle, near Pirna; Rukla, in Thuringia, &e. 

Other establishments are Blankenlurg, Eisenach, Berka, Rwld- 
atalt, Friedricheroda, Brotterode, in Thuringia; Blankenburg, Gran, 
Haewbury, Thale, Avvirrasterg, in the Harz; Braun fas, near Wetzlar; 
Gleisweiler, in the Palatinate; Humboliteau, near Breslaa ; Berneck, 
near Baireuth ; Lanyenlerg. near Gera; Karleruh, in Upper Silesia ; 
Johanniathal, near Berlin: Ottenstein. in the Saxon Erzgebirge, &c.! 

Pine baths are further prepared at many baths, as at the brine 
sations of Aenadt, Salsungen, Schmalkalden, Sulsa, farther at 
Hi mang other places. 

For domestic prejaration of pine baths may be recommended the 
extract prepared at pine bath establishments (3 to 1 Ib. for a bath), or 
the extract of Pinus sylvestris, to be had at Simon's laboratory in 
Berlin. of which half a bottle is enough for a bath. 

Aromatic herb baths are prepared with 1 to 2 Ibs. of camomile 
Howers or aromatic spices $ Ib. or with am infasion of 2 Ibs. of 
ramas not, or of elder Bowers, of of leaves of Mentha crispa, or of 

5 mniper berries, dc. ‘The simplest and cheapest 
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‘bath at that of 122° and lasting « full hour, a gencral bath at a tem pera- 
ture of 116° to 118°, and lasting for at least halfan hour, Certain 
procedures of the cold water cure, or other baths (brine, pine-leaf}, 
ure often axsociated with the sand baths. 

‘The temperature of the body of the buther rises rapidly, and 
copious sweating sets in. But the sand bath ean be borne hotter, 
and for » longer period, than « hot water or vapour bath. This 
depends partly on the slow heat-conducting power of the warm sand 
hath, and primarily on the transpimtion from the skin continuing in 
the hot dry sand bath, 

‘The loss of perspiration is aid to be greater eateris parites, than 
ins vapour bath (t), The advantage is also proclaimed, of being able 
to treat the ailing part alone (for inetanoe, in scintion, muscle or joint 
vhenmatigm) with hot ‘sand cataplaxms.’ Careful observations of the 
temperature of the body in these sand baths, aro required in this very 
notive mode of treatinent, if injurious consequences are to be avoided. 
‘The contra-indications of these baths are obvious. 

It is very doubtful, whothor those sand batha havo any special 
advantages, or different indications from vapour and hot air baths. 

‘The indications for sand baths are the samo ss for warm and hot 
Daths, pent baths, do. 


A. TAN, MUSTARD, MALT, BRAN BATHS, 


A ‘good tun bath' contains the decoction of 2 to 3 kilos. of tan 
(+250 grammes tannin) in 250 to 300 litres of water (a warm full 
Vath), Mustard baths aro made by adding 100 to 250 grammes of 
mustard powder to the bath. While these baths have undoul 
the power of stimulating the skin actively, the #0 called ‘dernuloent, 
sheathing, quieting’ baths of bran, of malt, and of glue, and the so 
named“ nourishing baths,’ Aorribile dictw, of soup, milk, whey, and 
flesh extract, oun obviously possess no action beyond that of the warm 
bath, 


5. WHRY, KOUMISS, AND GRAPE CURES, 


tis usual, in treating of whey and koumiss eures, to consider 
milk curex also, and farther to place the Inst on the same footing nx 
the two former, I should not wish to see milk fora moment ploced 
in comparison with these very doubtfal whey cures, considering that 
it ina most important and completo form of nourishment, and, in 
consequence, of the greatest dietetic value—nay, is often the most 
iniportant curative agent in numberless discases, 








expecially the case in the treatment of pulmonary phthisis, anaemia, 

‘The whey! is the serum of the milk, which remains be 
separating from the casein and the fat, and consists o 
(93 per cent), milk sugar (5 per cent.), and salts nt 
smnall amounts of albuminates (L per cent.), and of fixt, still 
behind in the whey. The ulbuminntes aro absent only { 
doubly clarified whey. The coagulated casein encloses the 
earths and the iron; therefore those salts are wanting in w - 
part of tho mill sugar has changed into lactic acid. ‘The cloaiinens 
of whey is caused by the susponsion of casein fats init, ‘The clearer 
the whey ix, the lees casein or fat does it contain, 

‘Why is usually prepared by adding a small quantity of the axtract 
of the stomach of a calf, which is rich in pepsin —usnally two or three 
‘weeks old (rennat)—to fresh milk warmed up to 120° to 126%. ‘The 
milk of cows, of goat, and of sheep is used for whey (sweet or pepsin 
whey.) If the milk is allowed to stand and tarn sour, or if the 
emgnilation of the casein ix produced by the addition of acids 6 
of acid salts, then wo have sour whey. In former times whey made 
with alum, or with cream of tartar, waa largely employed in medicine, 
The second clarifying of whey, by which the albuminates 
in it are got rid of, is mado by heating the whey and adding a little 
sour whey to it, 7 

Among salts, thoso present in largest quantities are chloride of 
potass, chloride of sodinm, phosphate of potass and of soda. ." 

‘The analyses of the cow whey at Obersalabrunn showed, acconting 
to Valentiner— = 

' Boneke, D. Rationalitat der Molkenturen, Hanover, 1859; 
Motion in Obermatsdrunn, 1819; Lerech, D. Kur wit Jick, Boon, 
Pletser, Ueb. Molkenkaren,' Zeiteohri/t f. ypradt. Heit, Hanover, 1860, 
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‘The sweet mawkish taste and smell of whey is dimgreeable to 
many, and takes away their appotite, ‘Tho uae of it, expecially when, 
according to the rales of core, 1 to 2 pints of it are drank, often 
exeites dyspeptic conditions, or increases them if they are present 
already. Stomach and bowel catarrhs, with diarrhow gripings, and 
their further consequences, often occur, especially if people continue 
their ordinary diet, along with the uso of the whey. 

Pretty frequently, whey acts us a laxative, owing to the milk sugar 
(4 to 6 per cont,), and chloride of sodinsn (half per cent,), which i 
contains. In this paint of view, whey cures are regarded as equival~ 
ent to the use of laxative mineral waters, and as fulfilling the sme 
indications. Whey cures are therefore recommended for chronic 
Ayspepsia, for bowel catarrhs, for habitual constipation, for ‘ abxlo- 
minal plethora,’ for ‘congestions of tho lower bowel,’ aleo for fatty 
liver and obesity. Whey cares, which take away the appetite and 
produce diarrhea, are abstraction cures, Butall these just mentioned 
indications are much better fulfilled, by ordoring the alkaline Glauber 
salt, the chloride of sodiam, or the bitter salt waters, as they act 
‘beneficially on the stomach and the bowels, which cannot be sid of 
the whey. At the same time that our attention ix culled to this 
abstracting power of whey, and thus to its efficacy in reducing ‘over- 
nourishment,’ we are told, that it is an excellent article of nutrition. 
On thisis grounded its recommendation in pulmonary consumption, in 
scrofula, in various conditions of imperfect nutrition. The nourishing 
power of whey ix represented by its milk sugar, its albuminates, its 
fat, and its salts (those useful for nutrition), But there can be no 
question, that milk, which is richer in the elements of nutzition, is to be 
preferred for such purposes to whey, Mothodical milk cures produce, 
in suitable cases, an increseed putting on of fat, with an increase of the 
weight of the body, and an improved state of nutrition, It ix 2 
irrational to prefer whey, which is poorer in elements of nutrition, and 
which often excites dyspepsia and dlarrhos,to milk, which is much 
more easily borne by thestomach, tastes better, and is more nutritious, 
It is only in exceptional casos, when the whey is better borne by 


* Compare an analysis of cow milk by Kirchner, Beitrag 2. Kpnatwiss dy 
le i 
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arb statements, about the nutritive power of w! 
some writings on the subject, as show, that the first eleme 
physiology of nutrition have not yeb reached their authors. 

Whey can kpaiies a portion of the carbon hydrates | 
nourishment, the albuininates, and fits; but it remains at! 
ful, whethor this replacement takes place in a suitable form. 

‘Tho increased supply of carbon hydrates (tha milk augar of the 
whey) may, along with a eufficient supply of albuminates, favour the 
patting on of fat, Many therefore believe, that 1 to 2 quarts of 
whey daily, are sufficient to increase materially the production of fat. 
honce one of ite recommendations, in pulmonary and in other eon- 
sumptive conditions. The evroneousness of such conclusions is plain. 
The putting on of fat is occasioned, not by the whey, but by the 
quantity and qnality of the whole nutriment offered to the aystesa, ine 
elusive of the whey. Whey has no specific action, which increases the 
formation of fat, 

T shall not speak here of other effects of whey in certain diseases, 
—of ita ‘cooling, antiphlogistic, solvent, absorption-favouring, celle 
creating,’ and other similar wonderful virtues. The great reputation, 
which whey acquired in the treatment of tubercular affections, dates 
from the time, whon the convenient division of nutritiveeloments into 
plastic and respiratory prevailed. In those days, it wax very natural 
that the whey, rich in cugar, should ‘ lighten the respiration, inerens» 
the process of combustion, and thus act favourably on affections of the 
lung tissue.’ It is not necosmry to point ont the long series of 
erroneous assumptions, and of the conclusions founded on them, which 
ave to blame for such superficinl views, 

Warm whey owes its reputation in catarrhs of the rosy 
organs, to its warm water, Its indication, in ‘abdominal plethora, in 
hypochandrinsis, and in chronic bowel catarrhs, rests, na has been 
already snid, on its slightly Inxative properties. Whey is diuvetio, in 
so fur as it representa drinks containing salts, 

‘All these last-named indicationa ara better fallilled, more rafely, 
and more rationally, by the use of alkuline muriatic, or Glauber or 
bitter salt drinking cures, 
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‘The great name, which whey once had in the treatment of 
different diseases, at particular stations, is dispelled by the criticism 
of better days, Whey helongs to the clas of remedies, that are 
growing obsolete, but which will, novertheless, retain their place 
‘in popular estimation, at many a cure station, for many a day to 
come, 

Whey cure establishments are to be found at almost all cure 
stations. Warm whey is often employed to dilute certain minor) 
waters (acidulous, iron, and soda waters), a mixture against which 
tho taste of the patient fortunately rebela, 

Of the whey cures the following are Lest known : in Switzerland, 
thone at Gais, Heiwrichsbad, Weissbad, Interlaken; farther, ReAdury, 
in Hanover, Streithery, in Franconain Switzerland, Gleieweiler, in tho 
Palatinate, Sadsbruwn, Kreuth, Reichewkall, Jeckl, Liebenstein, Alex 
isbad, Reiners, Schlanyenbad, Ems, Meran, Montreux, aud many 


Koumiss! is milk, which has undergone alcoholic fermentation. Ip 
ix well known, that milk sugar is not easily made to undergo alcoholic 
fermentation by means of yeast. It may, however, be produced by 
letting the milk stand long, by frequently shaking it, and by adding a 
good deal of yeust. If carbonate of lime and rotten cheese are added 
to milk sugar, alcohol and lactic acid are formed. 

Tf milk sugar is heated with diluted acids, it takes up water, and 
‘is converted into galactose, a body similar to milk sugar, and which ix 
directly capable of fermentation, The use of the ferment called Kor, 
which is got from the alcoholic fermentation of milk, indaces alcoholic 
fermontation of milk the quickest, ‘The milk of mares sppoars to 
pass with peculiar facility into alcoholic fermentation, and it ie the 
‘Mitehwein prepared from this source, by the Kirgies and the 
Nogaies, that has specially the name of kouriss. 

The recommendation of this drink, which was wonderfully 
exaggerated and enthasiastic, as being a ‘stimulating, nervestrength- 
ening article of nourishment,” has not stood the lest of critical exani- 
nation, and the reputation of koumiss, in the treatment of consumption, 
has declined ax rapidly as it sprang up. The faot thot consumpion 
is not known among the population of the Steppes, had led to the very 
naive conclusion, that this must be owing to the use of koumies, 

Grape Curee.—The most important constituent of the juice of the 
grape is the grape sugar. ‘The amount of it varies, as is woll known, 
acrording to the variety of grape, the locality, the period of the year, 
‘ery considerably —indeed, from betwoon 8 to 20 per cont. Besides it, 


' Lorch, Die Kur wit Mitek wae, p. 26M Bonn, 1862, 
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grape juice contains free acids (racemic and malic) and alte (tartarates 
‘of potass and limo, small quantities of phosphate and sniphate alte, and 
chlorides), farther albumen, legumin, tannin, resin, gum, dextein, dc. 

‘The operation of grapes, as employed in a grape cure, in which 1 
to 8 Ibs, of grapes are enten, partly on an empty stomach, and partly 
throughout the day (the skins and stones of courme not being 
swallowed), or whon an equivalent amount of squeezed-emt jirice ix 
drunk, affects the intestinal canal chiefly. Their purgative action ix 
the one, from which benofit might, on rational grounds, have been 
expected. ‘The grape cures must be regunded as abstraction cures, 
which have however the disadvantage of throwing a heavy barden on 
the stomach and bowels, and of not rarely inducing catarrh of those 
organs, A strong stomuch, a good digestion, a sound constitution, 
are therefore necessary conditions for the grape cure being permix- 
sible. Tt is not vorth while to go into the usual phrases of the 
‘high nutritive power,’ the * tissae converting influence,’ &e., af grape 
cures. ‘Pure faith" ean afford no explanation of how thix eure 
operates in consumption and bronchial catarrh, and scientific examni- 
nation is not more snccessfal, The indication for ite use, in catorrbe 
of the bladder, and in urinary and renal calculi, and in gout, is 
grounded on the fact, that meemates and malates of potass appear in 
the nrine, and render that secretion neutral or alkeline. an indication 
which is fulfilled much more easily and safely by the use of alkaline 
waters, One may beat jndge as to there being any rational foandation 
for the grape cure, when one observer how consumption and Obesity 
figure together, in the most friendly fashion, in its programmes, 
Some of the best known gmpe cure places are Meren, Boren, 
Ditrkheim, Nevstalt a, Wnrdt, Gleieweiler, in the Rhine Palatinate, 
Montreum and Bex, on and neur the Lake of Genera, Gritnbery, ia 
Silesia, ke, 


ARTIFICIAL MINERAL WATERS AND BATHS. 


When tho composition of mineral wators became known, through 
competent chemical analysis, and the cloud, which had previously 
envoloped natural healing welle, began to disperse, the desire soon 
apming up to procure cheaper and artificial substitutes for theexpensive: 
mineral waters, which were sent from long distances, Struve, the 
founder of the manufacture of artificial mineral waters, whose troati¢e 
on the imitation of mineral waters appeared in 1824, deserves the credit 
of having contributed to the knowledge of the compesition of mineral 
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waterm by a great number of careful annlyses, and of having been the 
first to carry out, successfully their artificial imitation, Strnve’s 
object at first was, to reproduce exactly all the constituents of mineral 
waters, and at that time he endeavoured to inolude the (physiologically 
and therapeutically indifferent) minute qauntities which might 
happen to be present, often in such small quantities that thoy could 
have no real operation. At a later period, when he vonvinond 
himself, that only a few more prominent salts and gases were 
‘the active agents in mineral waters, he introduced an important 
simplification of their manufacture. He confined himself to the 
qualitatively and quantitatively most important salts and gases, and 
threw overboard the tullast of various insignificant constituents, 
which only increased the cont of the waters. 

Ewich went a step further, in composing, on therapeutieal 
principles, various mineral waters, which contained, in auitable do-es 
and form, different substances which oceur in natural waters, only in 
unimportant quantities, as iodine, bromine, and lithium. Struve bad 
preceded Ewich so far in this direction, in having manufactured his 
soda waters, and his carbonated Glauber salt and magnesia wators, 

Artificial waters, carefully propared in imitation of natural once, 
are quite equal to them in their therapentic action, As’ they are 
usually much chenper than exported mineral waters, they are, in that 
sense, to bo preferred to thom. A further advantage of artificial 
waters is, that they do not contain a useless ballast of inoperative or 
injurious constituents, which are often present in natural water, sock 
as gypsum, silica, lamina, &., and that, from the large amount of 
gas with which they are charged, they not only are pleasanter to the 
taste, bat are borne better, and probably more easily absorbed, than 
the natural waters. 

Nevertheless, tho simple belief in the wonderful powars of natural 
waters is still widely xpread among tho laity; the opinion is still 
maintained in certain special medical circles, that the curative effocts 
of drinking and bathing cures depend on certain unknown mysteriows 
qualities, residing in the waters, which are beyond the reach of chemical 
analysis, These reasons, and the ystematically curried out advertis- 
ing, will secure the chief place in the market to the natural waters, for 
a long time to come. 

If artificial waters are to come up to the requirements of mediral 
men, and to be successful in their competition with natural waters, 
they must fulfil the following self-evident conditions, Theso are— 

1, Tho purity of the water. Distilled or rain water, or at least 
pure woll water, must be employed. When the water, used for the 
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addition of milk, or used for inhalations or for gurgling, is an 
efficient eubstitate for Ems water, 
The artificial Carlsbad salts enjoy  grext repute among the 


of the civie authorities, In the first place,! the artificial salt is a great 
deal cheaper than thenatural ono; one kilo, of the Spruda? salt conta 
thirteen shillings, while the same amount of the artificial costs only 
about 

But the artificial salt is to be preferred, not only on account 
of its price, but because it alone contains the chief salts present: 
in the Carlsbad mineral water (sulphate of sods, bicarbonate and 
chloride of soda) in the proper proportions, while the dear Sprudet 
salt is only Glauber salt. Probably the cause of this is, that the 
Carlsbad manufacturers, in order to havo fine water-free crystals, of 
fan clegant appearance, collect the erystals of éulphate of soda, first 
formed in the erystallising mass of salts, and then throw away the 
mother ly with its carbonate and chleride of sodium. Since I was 
Lichermoistor, 1 have followed hia example, in the course long pursued 
by bim; I always order Carlsbad salts, mentioning expressly in my 
prescription the respectiveamount of its three chief salts. T afterwards 
satiatied myself that this precaution was necessary aleo for the artificial 
salts, procured from manufacturers and from chemists’ shops, if T wax 
to order my pationts Carlsbad and not Glauter salt, The artificial salt, 
got from manufacturers and chemists’ shops, constantly contains 
almost Glauber salt only, with carbounte and chloride of sodium, 
in much smaller quantity than in the real Carlabad salt. A. few 
years ago T procured a large supply of Carlsbad salts from a firm 
of good repute. An oxamination of tho beautifullooking pre- 
parution of clear crystals, treo of water, showed that it consisted 
almost entirely of Glauber salt, ‘The watery solution of this prepara 
tion did not effervesce on the addition of nitric acid, and on adding 
some drops of nitrate of silver, thore was scarcely any opalescent 
cloudiness, Tip snanuabasing Wal bad eaersa Hale to We Ra 
exnotly like the official Carlsbad article, which contains only Glauber 
walt. 

I have repentodly experienced, especially here in Cologne, where 
the Spradel salt has many admirers, that patients, for whom I pre- 
veribed Carlsbad salts, came to me with the complaint, thet they had 

4 Harnsck, ‘ Ucher das Karlsbailor Speudelaale: elo Wort der Aufklirang 
sn das Gretliche Publikva,’ Bertin. lve. Wookensedr., 1880, No. 1. 
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Tf 50 grammes of each of them are dissolved in 1 litrs of water, you 
get a bitter water containing the same proportion of salts, and as 

éfficient ## the natural water. Almost the same mixture ankwers for 

the Hunyndi Janos water, Take 30 grammes of sulphate of magnesia, 

35 of sulphate of soda, and 1 gramme of chloride of sodium, and dis- 

solve them in n litre of water, ani you bave a suitable equivalent for 

it, As cusy ia it to form the Friedrichshall water, 1 litre of 
water requires 14 grammes of sulphato of soda, 10 of sulphate of 
magnesia, 8 of chloride of sodium, and 4 of chloride of magnesia, 

Quincke cvlculates that the natural bitter waters cost 4 to 10 times 

as much, as the salts which they contain, 

Bosides the mineral waters just mentioned, artificial iron, iodine, 
and lithium waters are often prescribed, We give the composition of 
the mest useful ones. They are at least equal to the natural waters 
(ns, for inatance, the admirable phosphate of iron water, of Strave's). 
‘The artificial iodine and lithiam waters are far preferable to the 
hataral once, because they contain larger doses of those substances, 
and in a really medicinal amount. 

"The composition of three of Strave's and Ewich's iron waters has 
been given (p. 405). 

Struve’x double carbonated iron water contains in the litre 0 of 
carbonate of iron=0'2 motallie iron. 

Meyer's carbonated bitter water (made in Strnve's establishment) 
contains in the litre, 29 sulphate of soda, 4° sulphate of magnesia, 1-7 
carbonate of magnesia, 

‘Strave's ‘bicarbonated magnesia water" contains in the lites, 16-6 
carbonate of magnesia, 

Struve’s bicarbonated ammonia water contains in the litre, 1-9 
carbonate of ammonia, 

Richter's tartarate of potass water has 22°9 grammes of tartarato 
of potas in the litre, 

Struve's and Ewich’s lithium waters have been given above 

309), 
ie Ewich’s soda water I. contains in the litre, 13 carbonate of soda 
(equal to 2:5 of the bicarbonate), besides some phosphate of ecdla, His 
soda water IT. contains more than 6 grammes of phosphate of soda in 
the litre. 

Ewich’s iodine lithiam water contains, with an amount of ear 
bonate of lithium unknown to me, 0-0 of cryatallisod iodide of soda 
In tho litre. 

Ewich’s iodine soda mt water contains 13 of crystallised iodid 
of soda in the litre (see above, p. 381). 
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for domestic nse, perfect substitutes may be made by increasing the 
amount of the culinary salt. No one in these days will attribute 
specific action to the chloride, cf calcium or chloride of magnesia, or 
even to the iodine and bromine contained in the mother lyes, or any 
‘action not to be equally well obtained with culinary salt. If, in «pito 
of all this, the export of mother lyes still flourishes, it ix owing, partly, 
to tho simple faith of believing pationts, partly to many physicians 
following the old routine, and being glad to find, that their patients 
are gratified at the notion of using those expensive preparations, with 
all their mysterious curative endowments. 

‘The costly natural ‘bath salts’ are even less wanted than the 

‘mother Ives,’ Culinary salt, cattle salt, or Stasefurt ealt aro just as 
good, It fs the daty of physicians to protect their patients from the 
many itmpositions of this sort, 
. 2. Sulphur Bathe.—These aro made of 100 to 120 grammes of sul- 
phidoof calcium, with the addition of 100 grammesof crude hydrochloric 
acid; and the inbalation of the hydrosulphurie acid ia prevented, by 
spreading olothe across the bath, Or one may order sulphide of 
potass, 60 to 120 grammes, by itaclf, or with the addition of 15 to 30 
grammesof crude sulphuric acid. Or one may nso 60 to 126 grammes of 
sulphide of sodium, and, when the patient is in his bath, add 30 to60 
grammes of acotic acid. 

‘The Bartges buths, which are used in France, consist of 8 parts of 
sulphide of calcium, 2 parts of chloride of sodium, 1 part of extrmet. 
saponar, and animal glue, 40 grammes of this mass are used fora bath, 
which may be well dispensed with. 

3. Iron Bathe. —They, too, might well be given up, ‘The coarse 
sulphate of iron is employed (60 to 240 grammes for a bath). ‘Torepre- 
sent the carbonic acid of natural iron baths, bicarbonate of soda 60 to 90 
grammes, and tartaric acid 10 to 15 grammes, or 23 grammes of phos- 
phoric acid and 50 grammes of carbonate of potas, have been added 
to the iron, 

4. Lye Baths,—Crade potashes } to 11b, for a full bath, or dry 
caustic potass 30 to 100 grammes, or 4 to 2 Its. of crystallised soda, 

5. Chloride of Cateiwm Bath (not required) —} to 1 Ib. of chloride 
‘of calcium for « full bath. 

6. Mineral Acid Baths (not wanted).—Mado by adding to the hath 
water 60 to 150 grammes of crude nitcic, hydrochloric, or sulphuric 
acid, 

7. Subtimate Baths (not wanted)—$ to 15 grammes of corrosive 
sublimate to the fall beth, 

8. Mustard Bathe—150 to 500 grammes of mustard, o 60 to 100 
grammes of spirit of mustard, added to the bath water, 
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9. Soap Baths.—Addition of } to 1 Ib, of sapo domestic., or green, 
or aromatic, or of 60 to 100 grammes of spirit. sapon. to the bath water. 

10. Starch Bathe (not at all wanted).—1 to 3 Ibs. of starch, boiled 
in 4 to 6 litres of water ; this decoction is added to the bath. 

11, Glue Bathe (not at all wanted).—1 to 2 Ibs. of animal glue, 
dissolved in boiling water and added to the beth. 

12. Bfalt Bathe (not at all required).—4 to 6 Ibs, of barley malt, 
boiled for half an hour in 4 to8 litres of water, and added to the bath. 

13. Oak Bark Bathe (not wanted).—A decoction of 1 Ib. of oak 
bark in 4 to 6 litres of water, added to the bath, or, what is simpler, 
the addition of 20 to 100 grammes of tannic acid. To astringect 
baths belong those of walnut leaves (a decoction of 1 to 2 Ibs.) 

14. Aromatic Bathe.—The cheapest and quite adequate ones are 
of ‘hay flowers,’ of which a decoction is made and added to the bath, 
or you may use chamomile flowers, aromatic spices, calamus root, elder 
flowers, thyme, marjoram, wormwood, juniper, &e. A decoction of 
} to 2 Ibs. is added to the bath. For pine-leaf baths, which may be 
dispensed with, see above, p. 429. 

15, Zron Peat Bathe.—For their preparation various compounds, 
which we could do very well without, are employed, as the Franzens- 
bad iron peat salt, &c. 

Most of the artificial baths, which have been enumerated, with 
the exception of the brine baths, belong to the mere lumber room 
of therapeutic curiosities, which has not yet been closed. 





SYNOPSIS 
oF THE 


EMPIRICAL INDICATIONS OF DIFFERENT DRINKING 
AND WATER CURES IN INDIVIDUAL DISEASES, 


I rrocegn to give a short. sketch of the indications at present in 
use, for different drinking and bathing cures, in various diseases. 
Many of these empirical indications cannot stavd the test of 
accurate examination (on which I shall not enlarge here), and 
owe their existence to the general climatic, dietetic, and pay- 
chical factors of bath life, rather than to the waters themselves, 1 
have been sparing in the enumeration of particular baths, as I 
have already included the names of all important baths, in the 
preceding tables. 


I, DISEASES OF THE RESPIRATORY APPARATUS, 


A, Canoxtc Cavarnn or THE ResetraTory Mecovs Mewneane, 
(Laxxxorcs, Tracnertis, Baoxcuites Carnonies,) 


1. Drinking cures, suitable for this, are— 

a. The alkaline acidulous, and the alkaline salt waters 
(pp. 369, 870). Cures in Ems, Royat, Vichy, Newenakr, Mont 
Dore (warm springs), Obersalshrunn, Luhutschowits, Gleichen= 
berg, Vals, Weilbach (cold springs), &e,; besides these the 
domestic use of exported waters of Bilin, Gicashithel, Getlnan, 
Fuchingen, Preblav, the Fellathalguelle, &e., or the alkaline 
murintic waters of Sdters, Roimlor/, Timniastein, &e. 

b. The salt waters (pp. 388, 389): Kalani, Soden, 
Kronthal, Mondorf, Hail in Tyrol, Salzsehlirg, 
Wiesbaden, Homburg, &e. 
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Anssee, Iachl, Gmunden, Gleichenberg, Gries, Engelberg, Gaia, 
=n Kreuth, Badenweiler, Liebenstein, Friedriche- 


as Ve, cures. Mountain air, sea air, elevated health 
stations, winter health stations (compare * Climatotherapy”). 

5. Baths in combination with sweating procedures; vapour 
baths, sweating cures; particular hydropathie processes, shower 
baths, &c. (sce * Hydrotherapy"). 


B. Coronic Paanyxorris. 


The following are employed for drinking eres :— 

1. The naturally warm or artificially heated alkaline, 
alkaline muriatic, and salt waters, which serve at once for 
gargles and for inhalations; cures in Vichy, Kins, Nenenahe, 
Luhatschowitz, &c.; the use of waters of Selters, Roisdorf, 
Gleichenberg, &e, ; the waters of Soden in the Taunus, Mondorf, 
Wiesbaden, &e. 

2. The sulphur waters of Nenndorf, Bilsen, Weilbach, 
Baden, near Vienna, Ke. 

3. The alkaline saline, and the hitter waters, are scarcely 
expected to act locally, but rather, by theaid of their influence 
on the conversion of tissue, to correct various accompanying 
disorders of the digestion, of general plethora, &e. On the 
same grounds, alkaline, and alkaline saline iron waters, are 
recommended, if there is much anemia; or climatic cures, sea 
baths, cold water cures, are used to improve the state of 
nutrition, The cold water cure, especially in chronic pharyn~ 
geal catarrh of hypochondriacs. 

4. Inhalations of pulverised water (of sulphur waters, 
alkaline waters, brines, &c.) are very popular remedies ; s0 also 
are inhalations of well vapours, and of well gases, in which 
cases it is the moist air only, that has any action, except in 
the case of brine springs and brine vapour (Rehme, ke.) In 
numberless cases, the pharyngeal catarrh does not undergo the 
slightest improvement, in spite of methodically conducted bath 
and well cures. 
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C. EMPHYSEMA PULMONUM. 


The balneotherapeutic conditions of pulmonary emphysema, 
are completely covered, by what has been said of chronic catarrh 
of the respiratory organs. The climatic stations of the Alps 
are amongst the foremost remedies, 


D. Curoxic Pyevmonta, Caroxic PULMonaRY TUBERCULOSIS. 


Remedies to be used are— 

1. Climatic cures ; summer and winter cures (see ‘ Climato- 
therapy’). 

2. Certain cold water procedures, as cold frictions, douches, 
&c., which have been adopted, in many sanatoria, for chest 
complaints, and for phthisis, 

3. Milk and whey cures, in mountain resorts mentioned 
above (p. 435). 

4. As regards drinking cures and inbalations, what we have 
just said about catarrhs of the respiratory organs (p. 445) 
holds true. We enumerate Eme, Neuenuhr, Gleichenberg, 
Obersalzbrunn, Luhatschowitz; Soden, Kronthal, Kisxingen, 
Baden-Baden, Homburg ; Lippspringe, Inselbad, Weissen- 
burg; Cudowa, Churlottenbrunn, Reinerz, Rippoldsau, 
Griesbach, Petersthal, Flinsberg; Weilbach; the sulphur 
thermals of the Pyrenees; Heichenhall, Ischl, Colberg, Késen, 
Rehme, Juliushall, Nauheim, Kreuenach, &e. 


II. DISEASES OF THE HEART. 


But few affections of the heart are suited for drinking or 
bathing cures—only those in which the muscular power of the 
heart is not too much lowered, when edema and other signs of 
heart insufficiency have not yet supervened, and when the 
general health is good. 

1. Climatic cures rank before all others. 

2. Drinking cures are of very secondary importance, and 
only suited to particular cases. 

Functional disturbances of the heart, which depend on in- 
creased deposit of the epicardial fat, and on fatty degeneration 
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of the heart, conditions which are almost always local symn- 
ptoma of general obesity, may be treated with advantage at the 
proper time, and with cures carefully conducted, at Marienbad, 
Tarasp, Kissingen, Homburg, Franzensbad, Elster, Soden, 
Kronthal, Kreusnach, and occasionally at Karlsbad. 

For the symptoms of venous obstruction in the abdominal 
organs (venous hyperwmia of the liver, chronic bowel catarrh, 
with tendency to constipation), the salt drinking waters, the 
alkaline murintic acidalous springs, and even the bitter waters, 
may be employed, if the general condition admits of it. Besides 
the waters which have been already named—Gleichenberg, 
Tuhatschowits, Rohitsch, Fiired, Saidechiits, Sedlits, Piillna, 
Friedrichshall—the stronger Ofen bitter water may be eventu- 
ally used. 

Asatter cures (Nachkuren) after neute endo- or pericanditis, 
which so often supervenes in acute rheumatism of the joints, 
besides the employment of the salt and muriatic alkaline waters 
just mentioned, the saline iron waters, and especially the 
acidulous iron waters, will be found sometimes to answer—for 
instance, Franzensbad, Elster, Rippoldsau, Cudowa, Reiners, 
Flinsherg, Pyrmont, &e. These latter are to be recommended 
in nervous palpitation, in disturbance of the innervation of the 
heart, in erethismus of the heart, with an anemic or chlorotic 
basis. 

3. Bath cures, Cvol baths of the indifferent waters, 
(Sehlangenbad, Johannishad, Wildbad, Liebenzell, &c.), or 
even weak skin-atimulating baths (brine), may, if employed 
with foresight, be useful in particular cases. In nervous palpi- 
tations and nervous irritability of the heart, sea bathing and 
various cold water processes, judiciously employed, are often 
borne well, and produce certain, often only a temporary, 
imy 


provernent. 
4. Milk cures in the mountains, in some cases whey cures 
also, in the places mentioned above (p. 435). 
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IIL. DISEASES OF THE NERVES. 





A. GENERAL NERVOUSNESS. 


(Tam so cattrp Nervors Tmwrreamest, Fariece Neceners. [eerrascr 
Wraspe, Srryac Irerrarios, * Nicaea” 


1. Climatic cures—sea east air— residence in the eountry— 
revidence in the mountains—Urayclling se limaetherapy’ . 
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DIFFERENT PARALYSES, 


©. NroraLons. 


‘Scrartes, Loowavo, Dermncomras, Navaavets, Mroharsn, 
, 5 ‘Hiauicnasta, Bre.) ~" 


1. In sviatien and lumbago, baths of the indifferent or weak 
salt thermals, and of the sulphur thermals: Teplits, Wies- 
baden, Gastein, Baden-Baden, Ragats, Warmbrunn, Wildbad, 
Aix-la-Chapelle, Burtscheid, &c, Peat and sulphur slime baths 
at Fransensbad, Mavienbad, Elster, Newndorf, Eileen, &o.; 
vapour baths, sand baths, some cold water 

2. In migraine, climatic-cures, residence in the ‘mountains, 
sea air, sea baths, cold water treatment. 

8. Various drinking and bathing cures. The indication for 
them depends on the cireumstances which have oceasioned, 
or which accompany the neuralgia: that is, according to the 
presence of other pathological conditions, or disorders of nutri- 
tion. A high degree of anwmia indicates the use of iron and 
brine bathe, &e. Milk and whey cures, ke. If there be general 
obesity, with affection of stomach and bowels, arthritic condition, 
or uterine and ovarian disorders, to cause it—the drinking and 
bathing eures appropriate for such affections, 


D. Dirvenexr Paracyses. 


1. Fresh apoplectic paralysis (hemiplegia), resulting from 
cerebral hemorrhage, is not a subject for drinking or bathing 
cures. The same applies to those cerebral hwmorrhages and 
ombolisms, whieh result from high degrees of atheroma, from 
hypertrophy of the heart, chronic valvular deficiency, grvaular 
atrophy of the kidneys. Balneotherapeutic treatment has 
also constantly to bear in mind the danger of relapres of 
hemorrhage, Therefore hot baths, vapour baths, and also cold 
baths, as well as the free use of warm mineral waters, &c., 
must be avoided. For stationary not very recent spoplectic 
paralysis, we have in the first rank the Inkewarm indifferent 
thermals (Badenweiler, Landeck, Liebensell, Johatniateut, 
Wildbad, Ragats, Sehlangenbad, Bertrich, Gastein, &e.), the 
weak salt thermals (Wiesbaden, Baden-Baden), for some cases 

aos 





In this last point of view, climatic changes 
and whey cures may be recommended. 
2. cetera prensa 
especial ly infections diseases, after typhus or acute 
after diphtheria, offer a favourable prognosis. They improve 
and are cured, 8 the general health mends, caallp eal 


by the uee of different baths, 
as the indifferent, the salt, the iron, the sulphur bathe, by 
aromatic baths, and also by climatic cures, milk cures, &ce, 
3. As to the balncotherapeutic treatment of hysterie 
paralysis, what we have already eaid of hysteria in general 
applies. The various procedures of the wator cure are often of 
marked benefit in such cases, 
4. Reflex paralyses, which accompany chronic diseases of 
the sexual organs of females, and chronic bladder affections 
(urinparaplegia), and which often depend on ascending neuritis, 
aro very seldom influenced at all by baths, The absorption of 
neuritic exudations may perhaps be favoured by baths. Therefore 
indifferent, sulphur, carbonated iron baths, as well as salt 
thermals and brines, are recommended. As regurds these 
affections, all these baths stand much alike. 

5, The aame must be said of the balneological treatment of 
periphernl rheumatic, and traumatic paralysis depending on 
inflammation (neuritis). More may perhaps be expected here 
from local baths and applications, 

6. Toxic paralysis (lead palsy), ‘The indication for the use of 
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AFFECTIONS OF SPINAL CORD, 453 
certain drinking and bathing cures is the same as for chronic 
metallic poisoning. 


FE, Avvecrions or THe Srixat Conn anp its SHEATHS. 

Chronic myelitis, with its terminations in sclerosis, or grey 
atrophy, interrupted myelitis (in patches), continuous fascien- 
lar or systemic degeneration, grey degeneration of the pos- 
terior columns (tabes), the descending degeneration of the 
pyramidal tracts, commencing from certain centres of disease 
in the cerebrum, or from a circumscribed myelitis, transverse or 
compression myelitis, central sclerosis, acute, subacute, and 
chronic poliomyelitis (atrophic spinal paralysis), and essential 
paralysis of children ; these, and other affections of the spinal 
cord, come balneotherapeutically under the same category. 

What is destroyed and has degenerated, cannot, of course, 
be reetored by baths. Products of inflammation, however, 
exudations and infiltrations, can be absorbed, and the absorp- 
tion may perhaps be assisted by baths, and this may happen 
either directly or indirectly, Le. by the influence of the bathe 
on the general condition. All active weakening processes must 
be avoided in the diseases just mentioned, such as hot baths, 
vapour baths, violent douches, and cold baths, Lowering 
drinking cures are also contra-indicated, 

On the other hand, lukewarm baths are very properly re- 
commended in some of these affections, especially the indif_ 
ferent thermals (Schlangenbad, Wildbad, Johannishad, Ga- 
stein, Liebenzell, &c.), and also salt baths, and the gaseous brine 
thermals (Nawheim, Rehme), further sulphur thermals, and 
warm sea baths. As the chief object of all these baths is to 
improve the general health, climatic cures, residence in the 
mountaing, or at the seaside, milk cures, &e., produce similar 
effects. 

Drinking cures with atecl waters, with salt, alkaline Glan- 
ber salt bitter waters, may relieve certain accompanying 
symptoms, such as anemia, hypernutrition and obesity, chronic 
stomach nnd bowel eatarrh, habitual coustipation, 4. 

In transverse mayelitis, brought on by spondylarthrocace, 
or by deforming or gouty arthritis of the vertebra, the absorp- 





lessened, and some opposition 
inflammation, from the bodies of the diseased 


exposure to cold, may be favourably influenced by warm baths. 


‘The possibility of exciting the proces# of absorption by these 
imeans cannot. be denied, and is supported by experience. 

Bath and well cures are employed also in various other 
affections of the nervous system, as in chorea, paralysis 
agitans, in functional cramps (writers’ or weavers’ cramps), in 
progressive muscular atropby, in paralysis of individual muscles 
and nerves, in congestion of the brain, in attacks of giddiness, 
&e. In all these cases, the selection of the bath or well eure 
should be influenced, often less by the special nerve affection, 
than by the presence of certain disorders of nutrition (anmmia, 
plethora), or by the pathological disturbances which accom= 
pany the nerve affections. 

In progressive muscular atrophy, hot baths are properly 
avolded, It is known that they increase the conversion of tissue, 
without being able to guarantee a sufficient power of resistance 
against it. Lukewarm baths of the indifferent thermals, 
brine thermals rich in gas (Rehme and Nawheim), local baths, 
douches, &e., are appropriate here. In chorea, it is a question 
of indifferent thermals, of iron, brine, sea baths, milk cures, 
climatic cures, &c., according to the presence of anemia, 
chlorosis, scrofula, or rheumatic affections. 














STOMACH CATARRE, 5 


IV. DISEASES OF THE ORGANS OF DIGESTION, 
A. Cunonie Sromacn: Catania, 
(Cunowic Drertrsis, Canomc Uncen or rim Stoxacm.) 


‘The balneotherapeutic treatment of chronic stomach catarrh 
varies according to ita etiology and symptoms, 

With reference to the etiology we have to consider the 
idiopathic stomach catarrh of drunkards, of great eaters, of 
gluttons, of people of sedentary habits, of irregular ways in 
taking nourishment; then that of amemics and of convalescents; 
then the stomach catarrh in consequence of obstruction of the 
portal system, or of cirrhosis of the liver, &c., and the stomach: 
catarrh which attends ulcers of that organ. 

As regards symptoms, we have to draw « distinction between 
eases in which the stomach catarrh sets in with disturbed 
secretion of the gastric juice, either diminished or increased ; 
then again, the cases in which great atony of the muscles of the 
stomach, rouscular insufficiency, or relaxation of it, exist, with 
or without distinct dilatation; further, cases in which there is 
narrowing of the pylorus, and where there is a tendency to 
hemorrhage from recurring uleers. Various wells have to be 
considered. 

1, The alkaline acidulous waters, which are suitable for the 
abnormal generation of acid in pyrosis, in sour eructations, when 
free hydrochloric acid is found to be present in the empty stomach; 
and which, by their carbonic acid, aid peristaltic action. To 
these belong the exported waters of Fachingen, Geilnaw, 
Giesshiihel, the Fellathal waters, also Bilin, Preblau, Sals- 
brunn; drinking cures in Vichy, Neuenalr. 

2. The alkaline muriatic acidulous, and the alkaline saline 
waters, unite the peristaltic action-exciting power of culinary and 
of Glauber salt, with the acid-destroying and ee 
power of the alkalies. Their success is therefore 
especially in abnormal production of mucus, in stony and torpor 


— 





‘of the muscular coats of the 
excitability of the mucous membranes, 
of ip stapmsch intGhs Fs peeeetogs ‘ 


Neuhaus, ests (salt, well), Soden, Wieden, 
Baden, &e. 

Tn many cases of chronic stomach entarrh, in peo] 
dentary habits, in hypochondriacs, in anmmic 


Proceanes, 
cures in the mountains or at the seaside, from travelling 
mountains, from milk eures, than from drinking cures. 

The use of alkaline, saline, or muristic iron acidulons 
waters (besides the springs just mentioned and climatic cures) 
is often advantageous in dyspepsia connected with eblorosis or 
anmmin. Such waters ure those of Franzensbad, Blater, 
Rippoldsau, Cudowa, Bartfeld, Elépatak, Pyrmont, Schwal- 
bach, Driburg, ke. 


B, Curoxic Intestivan Catanra. 
(Haamrvat Cossriparton, Cxrowre Dramrien, XC) 


Chronic intestinal catarrh is often united with chronie 
stomach catarrh, and the directions given above are good for 
both. But their etiology is different. The well cure is 
selected partly with reference to this, but still more to the 
symptoms. Sometimes the chronic bowel catarrh is the conse~ 
quence of an acute attack of it. Sometimes it comes on from 
the beginning, in a slow creeping way (the catarrh of sedentary 
life and of improper nourishment) ; or itis occasioned by stagna- 
tion in the portal system (cirrhosis, chronic heart and lung 








aa 


CHRONIC INTESTINAL CATARRT. aor | 
affections), or it accompanies anmmic chlorosis, certain disorders | 
of nutrition, like obesity, or protracted convalescence, ke, r 

In most cases chronic bowel catarrh is united with atony 
of the bowels, and with habitual eonstipatidn. Hsemorrhoidal 
troubles are a frequent accompaniment of chronic catarrh, and 
fortunately the balneotherapeutic treatment of both is the 
SUIne, 

In these cases, the alkaline acidulous and alkaline muriatic 
waters, already mentioned under A, are to be had recourse to. 
But the following ones deserve a more special recommenda- 
tion: 

1. The alkaline saline or Glauber salt waters, Karlsbad, 
Marienbad, Tarasp; the salt wells at Elster, Franzenshad, &c, 

2. The use of bitter waters—Friedrichahall, Ofen, Piillna, 
Saidschiltz, Sedlitz, &e. 

3. The sult wells of Kissingen, Soden, Kronthal, Homburg, 
Nauheim, Wiesbaden, &c. 

On the whole, a8 also in the case of stomach ecatarrh, the 
use of naturally warm or artificially heated waters is best; this 
especially in the case of lean, anwmic, weakly, oldieh indi- 
viduals; the colder waters may be preferred for full-blooded, 
robust, stout, people. 

In a good many cases of chronic intestinal eatarrh with 
constipation, baths are found useful, with or without a drinking 
cure, especially the colder forms of bath: sea baths, river 
baths, cold water cures, aleo climatic cares, pedestrian tours in 
the mountains, milk, whey, and grape cures, The lust answers 
best, in the catarrh of hamorrhoidal patients combined with 
constipation, in persons of sedentary habits, and in hypo- 
chondriacs. 

The chronic bowel catarrh, united with habitual diarrhas, 
calls for the use of the alkaline muriatic, and especially of 
the warm alkaline saline wells of Carlebad, while the bitter 
waters ure to be avoided, Climatic cures and sea baths, or 
cold water cures employed with discretion, are sometimes of 
ad 


‘The alkaline or earthy iron waters, are aldo often recom- 
mended: Bocklet, Driburg, Pyrmont, Schwalbach, Lisbwerda, 
Reinerz, Imnaw, Rippoldeau, Altwasser, Charloltenbrenn, &o. 
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wells (Kissingen, and the saline wells of Elster and Franzens- | 
bad) may be of service. 
Lukewarm baths are often beneficial. 


B. Uriwary Cavcuns (Biapper, Kinney). 


For all such casos, whatever the nature of the stone may 
be, the copious drinking of warm water is suited. 

Tn uric acid caleuli, especially the alkaline and alkaline 
saline waters of Vicky, Karlsbad, Newenahr, Lipik, Bilin, 
Fachingen, Apollinarishrunnen, &e. 

In phosphate of lime stones, the abundant use of highly 
carbonated waters, especially of the simple acidulons ones (see 
pp. 351, 352). 

Tn oxalate stones, the use of strongly carbonated alkaline, 
and of the simple acidulous waters, 

Warm baths assist the cure. 

In lithinsis of the urinary passages, the earthy highly 
carbonated waters of Wildwngen and Driburg (Hersterquelle), 
besides those that have been already mentioned, enjoy a special 
reputation. The catarrh of the urinary passages attending 
lithiasis, indicates the waters enumerted under A. 


C. Cunoxic Bureur’s Distase. 


‘This is a subject for balneotherapeutic treatment, only in 
rare cases and in some forms. Usnally, particular mineral 
waters which are used for certain symptoms (disorders of 
‘tigestion, constipation, anemia) are employed. Besides these, 
the following deserve consideration : 

1, The indifferent thermals, both in the form of bathing 
and of drinking, Wildbad, Teplits, Schlangenbad, Gastein, &e. ; 
further, the sulphar and calcareous thermals, 

2. The use of simple and alkaline acidulous waters, the | 
alkaline saline wells, the bitter waters, the carbonated iron wells, 
the weak salt waters, Mi 

3, Milk cures at climatic stations; further, hot baths, 
vapour baths, and sand baths, carefully employed. 





1. ‘The indifferent thermsls, the brine baths, salt herm: 
less thermals, peat and slime baths. 
2. Drinking cures Kissingen, Homburg, 
Ems, Vichy, gaan Soden, in, a 
Mondorf, Karlebad, Marienbad, Bértrich, 


‘The springs, enumerated under A, for the 
bladder catareh. 


VL DISEASES OF THE FEMALE SEXUAL ORGANS. 
(Curoxte Merarrm, Pert axy Panaaerarres, Oornonnrts, Penveoe 
Pxnitonrets, Curmoxze Catanna ov tux Urmuxn axp Vacrxat 
Mvcovs Mrarmazres.) 


1, Brine baths and mother lye baths (fall baths, sits baths, 


vaginal | ae conte &e.): Kreuznach, 


are— 
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1, Salt drinking springs: Kreusnach, Blmen, Diirkeim, | 


2. The iron waters, eveieatan yale? there is pronounced 
chlorosis and anwmia: Sehwalbach, Pyrmont, Driburg, Meine 
berg, Steben, Briickenau, Bocklet, Imnaw, St. Morits, Fran- 
senabad, Elster, Bartfelit, &e. 

4, The alkaline muristic wells (ms, Luhatschowits, &e.), 
and especially the alkaline saline ones (Karlsbad, Marienbad, 
Tarasp, &e.), are adapted for particular eases which are accom- 
panied by disorder of digestion, habitual obstipation, and obesity ; 
occasionally also the bitter waters, There is a whole crowd of 
patients, who have been made hysterical and nervous hy 
excessive local treatment, who are weakened, physically and 
mentally, and whose numbers have increased rapidly, with the 
advance of gynecology in certain directions. For them we 
recommend residence in climatic stations, in the mountains, or 
by the seaside, further milk eures, and in particular cnses sea 
bathing. By such cures it ix often possible to rescue the 
patient from the dread of adangerous uterine affection, inspired 
by gynmeologists, and to make her well and enjoy life again, 
‘The talneotherapy of chronic dysmenorrhosa and of amenorrhea, 
ought to be directed against their cause, and is either the same 
as what has just been indicated, or makes the use of iron baths 
neceesary (with anwmia and chlorosis). 


VIL. ANEMIC CONDITIONS. 
(Catonoms, Vanrovs Fonus of Axaxis, Prornscren Coxvautecexce,) 


‘There are, of course, no bathing or drinking cures that act 
specifically on these complaints, This is trae even of the steel 
waters, whose reputation for acting specifically as * blood 
makers,’ has no real foundation. We observe that ansias 
and chloroses improve, under the use of very diverse drinking 
and bathing cures, as well as under climatic cures, We have 
to mention— 

1, Climatie cures. Residence in the country, in connection 


a 








in the mountains, Rippoldsax, Antogast, Griesbach, 
also St. Moritz, &e. In cases of anemia which commence 
with constipation and with chronic catarrhy of the stomach and 
intestines, the alkaline saline and the priate 
recommended : Francenstad, Elster, Rippoldeau, and the 
Knlebis baths, Oudowa, the Homburg (Stakiquelle), Hofgeise 
mar (Badequelle), &e. 

3. Brine baths, especially the thermal ones rich in carbonic 
acid, of Rehme and Naukeim. Among the brine baths those 
lying in the Alpa, or among the mountains, deserve the prefer 
ence, as Ischl, Aussee, Reichenhall, Soden in the Taunus, Hall 
in Tyrol, @munden, Kreuth, Bex, Juliushall, or Colberg, lying: 
on the shores of the Baltic. 

The balneotherapeutic treatment of different forms of 
anwmia must take into necount their causes. Anmmia which is 
in connection with chronic ulcer of the stomach, with chronic 
catarrh of stomach and bowels, with chronic diseases of the 
female sexual organs (in! with chronic Bright's 
disease, with commencing nberouloats, scrofula, hemorrhoidal 

the heart, chronic intermittent, with 

amyloid degeneration, caries of the bones, leucemia, peeudo~ 
in, Ke. ich anwmia, is either inaccessible to bathing 
inking cures, or requires the selection of waters that will 

f thediseuse. ‘There can be no specific action, 


of iron peat baths in chlorosis and anemia; nevertheless they 
may, in cases of anemia induced by chronic metritis and 
purnmetritis, influence the causal disease favourably. 
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VII. GENERAL OBESITY, 
(Potyearcta, #9 cattay Puernona.) 


The warm or cold alkaline saline wells are recommended : 
the first in weakened constitutions, in obesity conjoined with 
anemia; the last, the cold Glauber salt wells, in the form of 
polysarcia which is conjoined with fulleblocdedness. Cures in 
Mavienbad, Tarasp, Franzensbad, Elster (salt well), Rohitsch, 
Karlstad, or also the bitter water cures, in conjunction with 
suitable diet and mode of life. The salt drinking cures of 
Kissingen, Soden, Homburg, Neuhaus, &., also answer in 
many cases. 

Climatic cures, in conjunction with suitable diet and way 
of living (pedestrian tours in the mountains), suit some cases, 


IX. SCROFULA. 

We hare— 

1, Climatic cures, especially in the mountains. Residence 
in the country, in conjunction with milk cures; residence by 
the seaside; wintering in the South, or in elevated stations 
(see * Climatotherapy "). 

2. Sen baths warmed, for weakly, poor-blooded, and very young 
children ; cold, for those who are of better constitution, and for 
the torpid (pasty) form of scrofala, 

3. Brine baths. The different brine baths are, as regards 
their value in serofula, all on one footing. If the brine wells, 
which contain iodine and bromine, bouat of greater and of specific 
success, it is a mere exaggeration, ‘The imaginary superiority 
which is ascribed to the amount of iodine and bromine present, 
is purely illusory. 

‘The selection of the brine bath, as should be the case in 
all drinking and bathing cures, depends on various, sometimes 
quite external, circumstances: for instance, the distance from 
the home of the patient, the facilities of travelling, the expense, 
the promise of comfort and of amusement, de, Among the brine 
baths, those are to be preferred which lic amonget the moun= 
tains and the Alpe, on account of their climatic advantages, and 
the facilities for getting excellent milk, &c. 


has 











alsbrunn, 

In the baths, so much visited by scrofulous 

Toehl, Aussee, Grunden, Hall in Tirol, Arnstadt in’ 
Achselmannatein, Kreuth, Rex, - 
berg, Kosen, baths are used almost exclusively. 

The thermal brines of Rehme, Nawheim, Soden, Pe 
to be recommended in scrofula, than the preceding baths. 

4. Iron baths, in which the large supply of carbonic acid 
has the same stimulating effect on the skin, as the salt of the 
brine bath, We should select such as lie in the mountains, 
St. Moritz, Flinsberg, Driburg, Pyrmont, the Kniebis baths. 
‘The iron waters are also used internally in most cases. Tron 
peat baths may now and then be serviceable in some scrofulons: 
affections (periostitis, caries), &c. 

5 "Thee wild ‘batha which lie in the mountains, are exeellent 
places for many scrofulous patients, especially when an irritable 
skin with tendency to eczema forbids the use of salt baths, 
The position of almo: the indifferent thermals in Alpine 
districts, makes | theso climatic resorts of the first value, The 
sulphur, the calcareous, and the weak salt thermale are ag 
usefull ag the indifferent ones, whenever they are equal to them 
in climatic 


Peat and alir baths, ‘sulphur Watley &c., are recom 
mended in certain local scrofulous affections, hypertzophy: of 
gland, chronic exanthemata, caries, &c, Many speak favourably 
of whey cures, herb baths, and cold water cures in scrofula. 
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X. CHRONIC RHEUMATISM. 
(Rurromatte Avrncrrows or THe Jomsm, Mvsciis, ere.) 


Ax warmth ix the chief agent in the 
treatment of rheumatism, the most different warm and hot 
baths, whether they contain salts and gas or not, all lay claim 
to being beneficial in rheumatiam. They are— 

1. The simple warm and hot baths, vapour baths (Russian 
vapour baths), sweating cures, sand baths, peat and slime 
baths, &. 

2. The indifferent and the sulphur thermals, the warm and 
hot brines, salt and earthy thormals. Cures in Zeplite, Werm= 
brunn, Plombiares, Gastein, Pfiffers, Wildbad, Schlangenbad, 
Landeck, Leuk, &c.; in Aix-la-Chapelle, Burtacheid, Baden near 
Vienna, Baden in Switzerland, Mehadia, &e.; cures in the 
brine thermals of Rehme, and Naukeim; cures in Wiesbaden, 
Baden-Baden, &e. 

3. Local baths, packings, peat and sind cataplasms, hot 
moist, fomentations, warm douches and frictions: further, the 
application of electricity, which ix practised in many bathe, and, 
lust not lenst, raaaxage (shampooing, kneading). 

Drinking cures play only a subordinate part. Their 
is, either to keep up the perspiration produced by hot baths 
(internal use of the indifferent thermals, of sulphur waters, 
&e.) or, when taken freely, to effect a general washing out of 
the system. Many believe that they can influence the change 
of tissue, and produce the absorption of exndations in the 
joints, muscles, fascia, sinews, &c., by the use of alkaline, 
alkaline saline and muriatic, and of salt waters. Or the drink- 
ing cures are intended to improve the nutrition, and to influ- 
ence favourably certain pathological accompaniments of chronic 
rheumatiem (anemia, nervous irritability, &e.) 

Cold water processes, cold baths, friction, sea and river 
baths, and climatic cures, if used carefully, serve to * harden’ 
the skin when the rheumati«em has been got over. 


VoL. tv. 





(Lamnte Acts Divriceds.) 


‘What we have just said of the-use of baths in 
applies equally to gout and the affections dep 
the joints (arthritis, ankylosis), of the muscles (conti 
paralyses), of the sinews, and of the fasci#, The 


or it may be hot, have the same title to favour, such 
simple warm and hot baths, the vapour baths, which of 

only answer for particular cases, the sulphur 

weak salt thermals (Wiesbaden, Baden-Baden), the brine 
thermals, the peat and slime baths, the calcarcous thermals 
(Leuk), the carbonated iron baths. _ 

‘Water has the most important share in drinking cures: 

1. The copious consumption of water ( cures), 
drinking cures, of the indifferent thermals, in conjunction with 
baths. 

2. The alkaline, the alkaline saline, the alkaline muriatic 
waters. The warm sources of Vichy, Lipik, Neuenahr, Ema, 
Royat ; the use of the cold alkaline waters of Bilin, 


commend themselves ‘especially ii in gout setting in with ecu 

over-nutrition (plethora, obesity): as Marienbad, Tarasp, 

Rohitech, Eloter, Fransensbad (salt well), Fired ; or the warm 

waters of Karlsbad, Bertrich. The weak salt water wells of 

Homburg, Wiesbaden, pay ree Kiasingen, Soden. 8. To. 
ended, 


patate a great deal more of that phates any of those 
waters do (compare what was sid above, p. 368), The bitter 
in some cases, where there is obstinate 

obstruction of the abdominal venous system. 

suline iron waters, especially those of Fransens- 
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bad, Eleter, Bartfela, are suitable for anamie weakly patients. 
Climatic cures are often useful in raising the standard of 
nutrition and of strength, especially in slighter cases and as an 
after-eure. Cold water cures properly come last. Diet and 
mode of life (exercise in the open air, &c.) play a very impor= 
tant part, in the balneotherapeutic as well ss in the ordinary 
treatment of gout, 


NIL. DIABETES. 


The success obtained by the use of various drinking cures 
in diabetes, which in the majority of cases does not go beyond 
an improvement of the general state of nutrition, and of the 
strength of the patient, depends on a systematic regulation of 
the diet and mode of life of the patient, and on the climatic 
and mental factors of bath life. Certain forms of diabetes, 
which yield to the exclusion of amylaceous articles of dict, 
are, of course, cured at baths under similar conditions of treat- 
ment. If from this we conclude that the spring has anti- 
diabetic virtues, this is one of the illusory conclusions which 
are so wonderfully common respecting the success of bath cures, 

Neither copious water drinking, nor the baths and drinking 
use of waters of various compositions, are capable of influencing 
favourably the cause of diabetes, the excretion of sugar, The 
drinking of alkaline waters, which still figures as a cure of 
diabetes in newspaper announcements and in popular bath 
journals, can only operate favourably in diabetes, in so far ax 
it diminishes or removes the pathological conditions which 
accompany diabetes (constipation, stomach eatarrh, &e,) In 
a similar way, warm baths are often useful ina tendeney to 
eczema, furunculosis, &e. The great reputation which Vichy, 
Karlsbad, and Neuenahr possess in the treatment of excessive 
excretion of sugar in the urine, must not make us forget what. 
has been said above about diabetes (p. 363), 

Climatic cures in connection with suitable diet, and the ase 
of warm baths (indifferent thermals in the mountains), are often 
successful in cases of diabetes. I have seen excellent results 
follow from systematically pursued milk cures along with anti- 
diabotic diet. 

nae 





the extraordinarily free use which is mado of 
fodide of potass at some renowned baths, as A 








the skin, the eruption of rseola, to bring to light the latent 
and often only suspected presence of syphilis: this may be of 
importance in many cases, expecially if one starts with the 
sound principle, only to subject ton specific treatment, cases 
in which undoubted symptoms of the disease have been obtained. 

2. Warm and hot baths give support, in a certain sense, to 
the specific cure. It is believed, that the power of the skin to 
take up the mercury that is rubbed in, is increased by frequent 
and hot bathing. This may be the ease, But, on the other hand, 
it can scarcely be denied that still more mercury is taken up, 
if the ordinary practice is followed, if the mercury is left on the 
skin, and a bath is taken only every 4 to 6 days. Pessibly hot 
baths (vapour baths), which raise the temperature of the body 
and increase the decomposition of the albuminates, may assist 
the action of mercury in syphilis. 

3, Warm baths, employed along with a specific treatment, 
have sometimes a favourable influence in hastening the cure of 
certain skin affections, in healing rupia, destructive dermatitis, 
psoriasis, &c. They may also favour the disappearance of other 
symptoms, various ones on the side of the glands, the perios- 
toum, the bones, and the nerves, &c. (cephalma, dolores osteocopi, 
agrypnia), headaches, pains in the bones, sleeplessness, 

4. Various baths and drinking cures are adapted for thase 
cases of inveterate syphilis, where the patients have been pulled 
down in consequence of injudicious mercurial and iodine 
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courses (by too long continued cures, by chronic mercurialism or 
iodism, by incomplete cures following too closely on each other, 
by mixed mercurial and iodine cures), and, although constantly 
getting fresh relapses of syphilis, have not constitution enough 
to respond any more to mercury or to iodine. The 

ment of the constitution by bathing and drinking cures, as well 
as by the use of milk and cod-liver oil, often produces the 
result, that after their use the mereury, which had lost its power, 
again developes its specific curntive action. 

Various baths and drinking cures (brine bathe, salt drinking 
cures, iron baths, indifferent thermals), as well as climatic cures 
and sea baths, are ordered with success as an after-cure of 
mercurial treatment, or to remove a few residual symptoms of 
syphilis (skin affections, enlargements of glands, affections of 
joints and bones, &c.) 

If we inquire which baths and drinking cures best fulfil 
the indications which have just been laid down, we must in the 
first place reply, that no specific action is to be expected from 
any group of waters. 

Everywhere, when warm or hot baths, and sometimes vapour 
baths, are methodically employed, and mercurial cures are con~ 
joined with them judiciously, that is, according to the particular 
ease, the same success ix obtained. ‘The great reputation which 
the sulphur baths have in the treatment of syphilis, has led bath 
specialists to the mistaken conclusion, that such baths haye a 
special or particularly favourable operation in syphilis, The 
motives of such pretensions, as well as the proofs of their 
erroneous nature, are not far to seek. 

All thermals are suited for the treatment of constitutional 
syphilis in its different forms ; the indifferent thermals are just 
as good as the sulphur, the calcareous, or the soda thermals, &e, 
Brine baths (brine thermals), with the use of which drinking 
cures can be combined with advantage, are useful in many cases 
(Kreuznach, Hall in Tirol, Soden near Aschaffenburg, &e.) 

For those cases in which the chief indication is to improve 
the general condition, climatic cures, the use of indifferent 
thermals in the mountains, milk cures, sometimes sea baths 
nlao, deserve to be preferred to sulphur baths, especially to 
those which are situated in crowded towns, 





XIV. CHRONIC METALLIC IN 
(Sarcrsiemes, HypRanovaosts) 


‘The treatment of chronic metallic inning te 
object, to induce the excretion of the metal from the body, and 
to remove the changes in the organa which have been caused 
by the metals (the anemia and cachexia, the lead 
tractions and atrophies of muscles, pains of the joints, neuralgia, 
‘the lead or the mercurial tremors, inflammatory changes in the” 
periosteum, the bones, the mucous membranes, the joints, &e.) 

1. The drinking cure is generally used in conjunction with 

bathing, The elimination of metals is aided by copious water 
drinking. In this it is all onc, what may be the chemical 
constituents of the water. The indifferent thermals answer for 
this purpose just as well as the warm alkaline, the alkaline saline, 
the salt or the sulphur waters. ‘The drinking cure is a simple 
washing-out of the system, in which the amount of salts present 
is entirely unimportant, unless so faras it favours the power of 
diffusion through the tissues. This Inst point is im favour of 
salt waterdrinking, The sulphur waters enjoy epecial renown 
(Aice-la-Chapelle, Burtscheid, Nenndorf, Bilsen, Weilbach, 
Wipfeld, Baden near Vienna and in Anrgun, the Hungarian and 
Pyrenean sulphur wells, &e.; although it is very questionable 
whether the sulphur of those wells has any specific action that 
favours the elimination of mercury or of lead (pp. 411, 412), 

Drit cures with the bitter waters suit some cases of 
lead poisoning (Friedrichshall, Swidschiits, Alap, Ofen), or the 
alkaline saline waters (Karlsbad, Marienbad, Tarasp, Bert 
rich, &c.), especially when the digestion and the bowels are dis= 
ordered, 1 must further bring forward the salt drinking eures 








SKIN DISEASES, 471 , 


(in connection with brine baths), in which one may suppose that 
those containing iodine, might be preferred for hydrargyrosis. 
Cures at Kreuznach, Kissingen, Soden, Hall in Tirol, Sals- 
achlirf, Wiesbaden, Homburg, &c., maybe recommended. In 
other cases where the anwmia is prominent, mach weight is 
Jaid by many on the fron wells, for curing the cachexia, 

2. Bathing cures (usually united with drinking ones) are 
powerful agents in helping to eliminate the metals, as well as 
in improving the general standard of nutrition and in curing 
certain sequels of metallic intoxication. The hot forms of 
baths (vapour baths), besides exciting the activity of the skin, 
and dinphoresis, occasion increased breaking down of albumen. 
Perhaps a portion of this favourable effect in such cures is to be 
attributed to this. Here too the solid or gaseous constituents 
of the baths play an entirely subordinate part, and it’ requires 
an intense degree of credulity, to be able to attribute any 
specific influence to sulphur thermals. 

The indifferent, the caleareous, the alkaline, and salt. 
thermals, the brine baths, and waters highly carbonated, are at 
least as useful as the sulphur thermals, in the methodical treat~ 
ment of chronic metallic poisoning. 

Peat and slime baths, peat cataplasms, local baths, vapour 
douches, sand baths, can be used for some of the symptoms of lead 
poisoning, as paralyses, contractions, nouralgias of the joints, &e, 

For an after-eure, especially to remove anwemia, and to raise 
the broken-down system, climatic cures are especially valuable 
in connection with milk cures, and sea baths are suited for 
some cases. 


XY, SKIN DISEASES. 


As has been pointed out above (pp. 385, 386), only some of 
the many skin affections are suitable for bath cures, Some of 
these are: psoriasis, prarigo and pruritus, pityrinsis versicolor, 
seborrhaa sicea, furfuracea, acne, anidrosis, 
ichthyosis, urticaria chronica, furunculosis, erysipelas ehronica, 
some chronic eczemas, torpid, badly granulating wounds and 
ulcers of the skin, fistulous suppurations of glands in serofulous 
casos. Be, 





Schlangenbad, Teplits, 

2. The caleareons thermals; Leuk, Weiasenburg. 

3. The sulphur thermals. There is no foundatio 
popular belief in the special efficacy of sulphur baths - 
affections. 

4. The brine baths or salt thermals. ‘They are 
ally recommended in chronic scrofulous exanthemata, h 
sometimes occasion an acute exacerbation with spreading of # 
eczema, and must then be given up. In other cases they operate 
beneficially, especially in the sparsely disseminated impetiginous: 
form of eczema; whereas all the forms just enumerated | 
are always made worse by brine baths. Besides salt baths, the 
alkaline thermals (Ems, Newenahr, Rertrich), as well as the 
iron baths, are recommended. 

Peat and slime baths are suitable for torpid ulcers and for 
badly granulating wounds. 

After the cure of skin diseases, brine baths, sea batha, 
climatic cures, and occasionally the cold water cure, are employed 
to ‘strengthen and harden the skin.” 

‘The selection of a drinking cure in skin affections depends on 
their cause, or on the accompanying circumstances (scrofala, 
anemia, gout, diabetes, general over-nutrition ; for instance, in 
acne rosacea), According to the nature of the case, salt, iron, 
alkaline, alkaline saline, or bitter waters, must be 

As regards the balneotherapeutic treatment of 
exanthemata, by drinking cures, milk cures, climatic cures, 
sea bathing, what was said above about scrofula (pp. 463, 464) 


is applicable, 
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